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The U. S. Martin 12 Passenger Transport Plane 


First in War 








Commercial Aviation 


Has These Essential Requirements 


Safety and Dependability. 
Comfort and Capacity. 
Speed and Endurance. 


These attributes are built into 
every Martin airplane. 








The Martin 12 Passenger Airplane 


Will dominate the commercial 
field just as the MARTIN 
BOMBER has demonstrated its 


military supremacy. 


THE GLENN L. MARTIN COMPANY 
CLEVELAND 


Contractors to the United States Government 
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Announcing the VOUGHT VE-10 -3-place Flying-Boat 





q A Flying-Boat of VOUGHT Design, Performance 
and Quality. 


@ Procurable at a Reasonable Price and of Assured 
Low Operating Cost. 


@ Performances and Factor of Safety Guaranteed. 


Immediate Deliveries 


CHANCE M. VOUGHT 
Webster and 7th Avenues Long Island City, N. Y. 
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THE FUTURE. OF FLYING 
DEPENDS ON RELIABILITY 


THE FOLLOWING NOTABLE PER FORMANCES STAND TO THE CREDIT OF 


ROLLS-ROY CE. 


AERO-ENGINES 





The first and only direct ATLANTIC FLIGHT by aeroplane. 
Vickers-Vimy bomber with ROLLS-ROYCE Engines 


The only two flights from ENGLAND TO INDIA. Handley- 
Page machines with ROLLS- ROYCE Engines 


The only flight from ENGLAND TO CONSTANTINOPLE 
under war conditions. Handley-Page with ROLLS-ROYCE Engines 


All planes used in the LONDON-PARIS COURIER AIR SER- 
VICE, instituted by the British Government to carry Ministers, 
Officials and Despatches to and from the PEACE CONFER- 
FERENCE, were fitted with ROLLS-ROYCE Engines 


The only machine to fly over London with 40 passengers. Hand- 
ley-Page with ROLLS-ROYCE Engines 


In practically every successful long-distance bombing raid into 
Germany carried out by the BRITISH ROYAL AIR FORCE, : 
planes were used, fitted with ROLLS-ROYCE Engines 


ROLLS-ROYCE. AERO ENGINES LIKE ROLLS-ROYCE cars 
THE BEST IN THE WORLD 


ROLLS ROYCE 


15 BROAD STREET, NEW YORK 
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Factory New York Office 
Keyport, N. J. Times Bldg. 


In Addition to Military and Sporting Requirements 


THE AEROMARINE PLANE & MOTOR COMPANY 


a complete organization of pre-war origin 





Will Specialize in the Development and Production 
of 
Commercial Airplanes and Motors 
for 
The Transportation of Passengers and Freight 


Our engineering department is at your service for consultation on aerial transportation problems. 
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Walnut has been demonstrated as the best 
wood for airplane propellers. Govern- 
ment tests have shown that it is strong, 
stiff, light and will withstand great shocks. 


Hartzell Walnut Propellers are made 
from carefully selected stock obtained 
from the choicest walnut districts in the 
United States. For fifteen years we have 
been dealing exclusively with this wood. 


Hartzell Walnut Propellers are made 
with accurate, up-to-date machinery and 
with painstaking care. 


Our Engineering Department is ready at 
all times to co-operate with manufacturers 
in the designing of special propellers. 


HARTZELL WALNUT PROPELLER COMPANY 
PIQUA, OHIO 


“ Builders of propellers of proven performance” 
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AIRPLANES 


Ready for Immediate Delivery 


Genuine Canadian Training Planes with ninety 
horsepower motors. Tested and approved by. Lieu- 
tenant Colcnel W.G. Barker, the famous Ace of Aces 


The Interallied Aircraft Corporation is able to deliver a limited 
number of these “ Canucks 


ready for delivery at prices from 
$2,600 to $3,000. 


These machines are excellently suited for passenger carrying, 
aerial advertising and sport flyin 


This is part of the nation wide campaign of the Interallied Air- 
craft Corporation to place Aviation on a firm business foundation 


INTERALLIED AIRCRAFT CORPORATION 


Wire, Phone or Write for Information 


185. MADISON AVENUE, NEW YORK CITY 
Murray Hill 6689 
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AEROPLANES 
BILLANCOURT, FRANCE 
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Departure of the FARMAN “Goliath’”’ carrying eight passengers from Paris to Casablanca (Africa)—a non-stop 
flight of 1400 miles in 17 hours 20 minutes 


H. & M. Farman have been the recognized leaders of the aeroplane industry 
in France since 1907. . 


Over 15,000 pilots have flown FARMAN aeroplanes 


H. &.M. Farman were the first in the field in the construction of commercial 
aeroplanes with the famous 14 passenger FARMAN “Goliath”, making 
regular trips between Paris, London and Brussels. 


The ‘‘Goliath’’ bi-motor, 14 passenger (or freighter) 
The ‘‘Limousine’’ bi-motor, 6 passenger (or freighter) 
The ‘‘Tourabout”’ single motor, 3 passenger 

The Training Plane—single motor, two passenger 


All planes assembled, tested and delivered, ready for flight, New York City. 


Represented in America by 


W. WALLACE KELLETT 
1 West 34th Street New York City 
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N OTE the angular contact of ball with race- 
ways. Both radial and thrust loads combine 
and are carried through the axis of each ball. 
Balls are always free to roll with practically no 
friction. No wedging. No cramping. No 
binding. 


REEDOM from wedging, cramping and binding of rolling 

elements eliminates excessive wear in New Departure Ball 
Bearings. No matter from what direction loads may come, 
or with what intensity, the Double Row carries them with 
greatest ease. Friction is practically eliminated. 


Bearings which are made adjustable to “take up” for wear 
probably need that allowance. New Departure ball bearings 
will operate for the full life of the machine without wearing 
enough to require adjustment. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 
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a number of documents, verbal and pictorial, which 
furnish food for considerable thought to those con- 
cerned with the development of American aeronautics. 
Perhaps the most striking of these is the illustration 
on the cover, which shows the first merchant Zeppelin 
built since the signing of the armistice. With accom- 
modations for thirty-five passengers and a maximum 
speed of 75 m. p. h., this ship is used on a daily service 
between Berlin and Friedrichshafen. Thus Germany, 
beaten in the field and foreed to sign a humiliating and 
onerous peace, gives the victorious Allies an object les- 
son with regard to the commercial utilization of air- 
ships. 

Elsewhere in this issue are shown a set of pictures 
illustrating some of Germany’s last efforts in the field 
of military aviation and which are of interest mainly 
because they prove that our late enemies did not stand- 
ardize their military airplanes to such extent as it was 
generally assumed. Now that the peace treaty forbids 
Germany from maintaining an air force, all German 
aeronautical efforts are concentrated in the development 
of air transport; and the magnitude of the effort fur- 
nished may be gathered from the fact that at the 
present time thirteen airplane lines for the carriage of 
passengers, goods and mail are in operation, while six 
additional lines are projected. Some of these services 
have been run since February last—which makes one 
think that Germany, expecting to be stripped of her 
air force, turned her attention to the development of 
air transport as soon as the Armistice was signed. 

The provisions of the British aircraft competition, 
which are also printed in this issue, afford on the other 
hand an instance how Great Britain intends to develop 
a standard of safety and reliability in commercial avia- 
tion: Some of these requirements seem extremely diffi- 
cult to fulfill; but the science of aeronautics is making 
such extraordinary strides that by next spring these 
difficulties undoubtedly will have been overcome. 

How the United States proposes to encourage and 
assist the development of commercial aircraft is un- 
fortunately still an unknown quantity. 


T the present issue there are presented to the reader 





The Aviette 


News is reaching us both from France and Germany, 
of reawakened interest in so-called ‘‘ aviettes ’’ or air- 
planes driven by man-power. P 

In France Poulain has succeeded in making a flight 
of 12 metres upon a flying bicycle. In Germany a 


machine of 45 feet span and a length of 25 feet, pro- 
pelled by the working up and down of the wings by the 
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pilot is said to have reached a height of 15 feet, but 
without being able to make headway. 

When we consider how rapidly the motorbicycle has 
displaced the ordinary man-driven bicycle, it is hardly 
to be expected that man-driven airplanes will be ever 
built in large quantities. 

Moreover if we make a few rough calculations to find 
the power which a man would have to exert in order 
to operate the screw of a small machine, with pre- 
sumably about the efficiency of an ordinary airplane, 
we find the requirements far beyond his powers. An 
athlete in a short sprint may exert 1% h. p., but to 
sustain even 14 h. p. for an hour would be a physical 
impossibility. Consequently, as a new satisfactory, and 
reliable means of locomotion the ‘‘ aviette’’ would 
hardly seem promising. 

It offers, however, the possibility of a new and thrill- 
ing sport, and it has this one advantage over the ordi- 
nary road bicycle that just as a sailing vessel can 
utilize the strength of the wind, so a man driven plane 
may become a soaring machine, the passenger gradually 
learning to utilize upward currents, and tail-on winds. 
The soaring flight of birds has so far remained a mystery, 
but there is probably a very rational, mechanical ex- 
planation of such flight, and man learning to soar like 
some birds will soon be able to discover a rational 
solution for this mystery. 


The construction of small machines in which susten- 
tation and propulsion is effected by means of up-and- 
down motions of the wings, will also furnish the first 
rational test of the ornithopter principle. It is not too 
much to say that hundreds of such ornithopter ma- 
chines have been invented, and much thought and en- 
ergy expended without the slightest result. There at 
least we see a possibility of a practical study of the 
ornithopter, which will rapidly determine whether there 
is any value in the principle at all, or whether con- 
sideration of it should cease once and for all. 

For these reasons, the aeronautical engineer will prob- 
ably watch developments with skepticism, but interest 
nevertheless. 





Civil Flying Developing 

It is encouraging to note that despite the lack of 
official regulation of civil aerial transport, American 
airplane manufacturers report quite a large number of 
sales of airplanes to civilians. The Middle West, in par- 
ticular, promises to become a flourishing field of activity, 
for a large demand begins to develop there for two and 
three seater land machines as well as for flying boats— 
symptoms which denote a healthy state of affairs. 


Airplane Engine Vibration—IlI 


By Glenn D. Angle 


Engineer in Charge of Engine Design, Engineering Division, Air Service 


Determining the degree of engine vibration resulting from 
torque reaction or torque variation is a complex problem. 
Since these vibrations appear coincident with those due to 
other sources it is practically impossible to distinguish them 
individually. Just what part of the total engine vibration is 
due to torque reaction or torque variation and the particular 
form in which it asserts itself depends entirely upon the 
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Fic. 8. Piston Sine THRUST 


design of the engine. In any event, vibrations of this nature 
are always present while the engine is functioning and cannot 
be overcome, consequently our investigations can only deal 
with their effects. 

The treatment of the subject as presented here is only for 
the purpose of acquainting the reader with some of the prob- 
lems which must be considered in connection with the design 
of certain major engine components. In order to treat such 
a complex problem briefly, these *investigations can only be 
of a general nature. The treatment is fairly complete, how- 
ever, in respect to airplane engines inasmuch as torque curves 
are given covering the various types having practically all 
known numbers of cylinders in which the interval of firing is 
even, as well as a few in which the fire impulses are irregular. 

No attempt will be made to investigate special cases of 











Fig. 9. Diagram or Torque REACTION 


vibration relative to any particular engine type or to cite 
specific instances where vibrations as a result of torque re- 
action or torque variation have been observed. Such a sub- 
ject could hardly be exhausted, and furthermore, since any 
conclusions drawn would be almost entirely based on theory, 
their practical value is to be questioned. The reader will 
have no difficulty, however, in successfully applying the data 
contained herein to his design problems. 

Engine vibration as set up during the transmission of torque 
to’ the driving member will be investigated in two ways. 
Vibration due to torque reaction appears in the form of rock- 
ing couples at right angles to the crankshaft axis and its 
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effects depend principally on the cylinder arrangement. The 
vibratory disturbances due to torque variations must be con- 
sidered along the crankshaft axis, or as magnitude of turning 
moment for a complete cycle. Each will be taken up sepa- 
rately and in order. 

Torque Reaction 

One of the fundamental axioms of mechanics is that when 
a foree is exerted there must be a reactionary force of equal 
magnitude in the opposite direction in order to prevent motion 
in space. In the case of a crank mechanism the reaction of 
crankshaft torque appears in the form of pressure between 
the cylinder and piston. Later it will be proven mathematie- 
ally that the moment of this pressure about the crank center is 
equal to the torque of the crankshaft. 

Since the cylinders and crankease are prevented from rotat- 
ing by the engine supports, it follows that it is at these points 
that the pressure between the cylinder and piston (commonly 
termed piston side thrust) is ultimately resisted. Obviously 
the crankcase must be of the proper tubular shape and strong 
enough in section to prevent distortions which in turn tend 
to produce fractures as a result of the vibrations set up 























Fig. 10. ONne-Cytinper Torque CuRvE 


from variations in piston side thrust. The more cylinders 
there are in line the stiffer must be the crankease and engine 
beds, also engines with individual cylinders require more care- 
ful attention in the design of the crankease and engine beds 
than those in which the cylinders are tied rigidly together. 
Fig. 8 is given to illustrate the variation in side thrust during 
one complete cycle. The values were derived from a 4% x 6 
engine running at 2000 r.p.m. 

It is interesting to note that the greatest side thrust occurs 
on the expansion stroke near the period of maximum “piston 
velocity. This is due to the fact that when the piston velocity 
is greatest the connecting rod and crank throw are at right 
angles, and the rod is making its greatest angle with the 
cylinder axis. Any decrease in the length of the connecting 
rod accentuates this condition. 

The piston side thrust has been partly diminished in some 
designs by offsetting the cylinders in respect to the crank 
axis. The wear on the piston and cylinder is decreased as a 
result of a more uniform side thrust. It is also to be ex- 
pected that the more uniform torque reaction will somewhat 
tend to lessen vibration. 

An arbitrary crank position with the simple trigonometric 
values of the various lines is shown on Fig. 9 for the purpose 
of deriving a formula for the side thrust moment about the 
erank axis. F the resultant foree of gas pressure and inertia 
along the cylinder axis has been resolved into a foree along 
the connecting rod axis and one at right angles to the cylinder 
wall. The latter force is equal to F tan ¢. The moment arm 


of this force will be the sum of \/f—r'sin’é and r cos 9. 
Letting F; represent the moment the expression can be written 


F, = F tan ¢ (WF — Pr sin 0 + 1 cos 6) 


Substituting a value for tan ¢ 


Po ce rg Fade vee 


VF —r’ sin 6 
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Then 
(1+ r cos 4) 
VF —r’ sin 0 
The above is identical with the formula for crankshaft torque. 


F, = F; sin 9 


Variation in Torque 


The airplane engine of the internal combustion type receives 
its power.in impulses. This tends to produce a variation in 


speed and since one of the engine requirements is practically - 
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each cylinder of the engine) which have been plotted in 
relation to angular distances between corresponding points 
on their cycles. The resultant torque curves given on Figs. 11, 
12, 13, 14, 15, and 16 were obtained in this manner for 2, 3, 












































Fig. 11. Two-CyiLinper TorQuE CURVE 


a uniform speed, the variation must be minimized by storing 
the excess energy in a rotating member to provide for those 
periods when the energy is deficient. On some of the earlier 
airplane engines flywheels were employed, but this practice 
has long been discontinued since the propellers generally used 
have a moment of inertia sufficient to keep the speed variation 
within practical limits. 

The greater the torque variation the greater must be the 
ability of the propeller to absorh the excess energy. An 
examination of the torque curves will clearly explain why so 
few engines having less than six cylinders are employed for 
the propulsion of aircraft. In the case of the rotary engine 


Fig. 13. Four-Cyninper Torque CURVE 


4, 5, 6 and 7-cylinder engines, respectively, each in which the 
power impulses occur at even intervals. 

In all other cases shorter methods were employed. For 
Vee type engines two single-cylinder torque curves were first 
combined at angles of 180 degrees plus that of the Vee so 
as to obtain the resultant torque of two eylinders operating 
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Fie. 14. Frve-Cyiinper Torque Curve 
about a single crank pin. Four of such curves, located at 
one-fourth of a cycle apart, were sufficient to determine the 
resultant torque curve for the eight-cylinder engines and six 
curves located one-sixth of a cycle apart, in the case of 
twelves. Three resultant torque curves of the three-cylinder 
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Fig. 12. THuree-CyLinDer TorRQUE CURVE 


the flywheel action of the propeller is supplemented by that 
of the mass of rotating cylinders. 
The torque developed by one cylinder at any crank position 
ean be computed by proper substitutions in the formula 
ae (1+ r cos 6) 
T = F, sin —=—_ 
VF —r’ sin 6 
when JT = torque (Ib. in.) 
F = resultant force of gas pressure and inertia along 
cylinder axis 
r = crank radius (in.) 
l = length connecting rod (in.) 
6 = crank angle (deg.) 
The torque curve shown on Fig. 10 was plotted from values 
obtained in this manner and based on the performance of a 
well-known airplane engine running at its normal speed. 
To obtain the resultant torque curve of an engine in which 
all the cylinders are functioning properly, it is only necessary 
to determine the algebraic sum of a series of curves (one for 
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Fig. 15. Srx-Cytinper Torque CuRyE 


engine were combined to obtain resultant torque curves for 
the nine-cylinder, two five-cylinder curves were used for the 
ten, four four-cylinder curves for the sixteen and three six- 
eylinder curves for the eighteen. 

The lower of the heavy horizontal lines is the line of zero 
torque. The value of any point on a curve above this line is 
positive and those which are on curves below are negative. In 
the latter case the torque is in the reverse direction and 
resists the power supplied to the driving member. 
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The heavy horizontal line designated Mean Torque is the 
average height of the resultant torque curve above the line 
of zero torque. This may be obtained either by measure- 
ment or mathematically if a sufficient number of values on the 
eurves-are used to avoid error. In a majority of cases and 
whenever possible it will be found that the quickest method 
is to compute the mean torque by the formula 

T= H. P. x 33,000 


2N 
T = Torque (lb. ft.) 
HP = Horsepower 
N = Number of r.p.m. 





Variation in torque is clearly illustrated by the waves made 
about the line of mean torque by the resultant curve. If the 
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present-day type of airplane engine the use of this table is 
recommended for all practical computations. 


TABLE oF TORQUE VARIATION 


Number or Arrangement Ratio-Mazimum Instantaneous 
of Cylinders. Torque/Mean Torque. 
One-Cylinder 
Two-Cylinder 
Three-Cylinder 
Four-Cylinder 
Five-Cylinder 
Six-Cylinder 
Seven-Cylinder 
Eight-Cylinder ¢ 
Eight-Cylinder 75 
Hight-Cylinder 
Eight-Cylinder 
Nine-Cylinder 
Ten-Cylinder 
Twelve-Cylinder 60-deg. 

Twelve-Cylinder 45-deg. 
Sixteen-Cylinder 
Eighteen-Cylinder 


An individual diseussion for each torque curve is unneces- 
sary. The reader will first note, upon examination of the 
above table, that the ratio and likewise the variation of torque 
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Fie. 16. Seven-Cyitinper Torque CURVE 


speed actually varied in aceordance with this curve we would 
without doubt have an intolerable condition. As previously 
explained, the excess energy is stored, so the actual variation 
in speed is due only to the amount of energy which the pro- 
peller is not capable of storing. Unless comparatively heavy 
and large diameter propellers are used with engines of few 
cylinders the greater torque variation may produce prolibi- 
tive variations in speed. This generally does not warrant any 
special attention on engines having six or more cylinders. 

It is quite important, in correctly designing a crankshaft ur 




















Fig. 18. Eiaut-Cy.uinper 75 Dec. VEE Torque CURVE 


is generally lowered by an increase in the number of cylinders. 
Due to the torque irregularity of one eylinder, there cannot 
be applied any fixed rule relative to the effects of additional 
cylinders. The table for example shows a slightly lower ratio 
for the three-eylinder engine than for the four. This is due 
to the fact that when three single-cylinder torque curves are 

















Fig. 17. E1igut-Cyuinper 90 Dec. Vee Torque CuRVE 


any other member which transmits the power of the engine to 
the propeller, to know the magnitude of maximum instan- 
taneous torque. Determining the same for each engine under 
consideration by computations and plotting of curves in the 
manner herein described, requires a considerable amount of 
time. It is a very simple matter to calculate the mean torque, 
therefore, if a ratio of maximum instantaneous to mean 
torque for a given number and arrangement of cylinders is 
known, the desired value, which is the product of the mean 
torque and this ratio, can be very easily obtained. The table 
below gives this ratio quite accurately for all the curves con- 
tained in this article. Any one ratio may vary slightly with 
different engines of a given type whose outputs are not 
identical, but as the values are approximately correct for the 














Fig. 19. E1rgut-Cyiinpver 60 Dec. Vee Torque CURVE 


combined 240 deg. apart it so happens that the larger values 
either do not coincide or are lowered by negative values on 
another eurve. The six is also shown to be much lower than 
the seven-eylinder, hence there is reason to believe that three 
eylinders and multiples thereof produce good cylinder cym- 
binations from the torque variation standpoint even though 
the ratio as given for the twelve 60 deg. Vee type is not 
appreciably lower than that of the ten-cylinder. 
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Fic. 20. Ergur-Cyuinper 45 Dec. Torque CURVE 


Attention is called to the increased ratio due to uneven fire 
impulses. This is best studied in the eight-cylinder Vee engine 
of which there are four examples. In the 90 deg. Vee eight, 
even firing takes place at intervals of 90 deg. of crank move- 
ment, while in the 75 deg. Vee the angular distances between 
impulses becomes 75 and 105 deg., in the 60 deg. Vee cight 
60 and 120 deg., and in the 45 deg. eight 45 and 135 deg. 
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all engines having even fire intervals appears, during one 
complete cycle, as many times as there are cngine cylinders. 
At the slightest breaking up of even periods the peak of one 
eurve is raised and. on another it is lowered. The curve 
characteristics are consequently changed and we find only one 
half of the previous number of distinct repetitions of this 
curve. 


The theory has been advanced that breaking up ihe firing 
order tends to lessen crankshaft torsional vibration. Obvi- 
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Fig. 23. Twertve-Cy.Linper 60 Dec. VEE TorQuE CURVE 


ously the number of highest curve peaks have been cut in 
half and can only synchronize with the natural period of the 
shaft half as many times, but the magnitude of maximum 
instantaneous torque is so increased that the author believes 
the stiffer crankshaft necessary to' transmit this greater power 
will do more toward dampening torsional vibration than the 
reduction of high torque periods. 

Nevertheless on account of the number of high turqne 
periods per cycle the subject demands careful consideration. 
Even though the actual torque variation is diminished there 
is a possibility of serious difficulty due to the increased period 
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Fig. 21. Nine-CyLinper Torque CURVE 


respectively. The greater the deviation from even firing the 
larger becomes this ratio and likewise the torque variation. 
Since the same holds true in the one example of uneven firing 
given for the twelve we are inclined to believe that the least 
torque variation will always be identified with even distri- 
bution. 


Our attention is next directed to the change of resultant 
torque curve characteristics as a result of uneven impulses of 
firing. Let it first be noted that the resultant terque curve of 
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Fig. 22. Ten-Cytinper Torque Curve 


Fig. 24. Twetve-Cyuinper 45 Dec. Vee Torque CURVE 


of synchronization produced by the greater number of cylin- 
ders together with the lesser degree of deflection allowable 
in a longer crankshaft which generally becomes necessary. In 
a well-balanced engine design, however, the increased strength 
necessary for transmitting the greater torque of more cylin- 
ders should automatically provide the required stiffness. 

It is not out of place at this point to draw attention to the 
weight factor involved. We are all familiar with the engine 
weight as influenced by the various cylinder arrangements 
and that an inerease in the number of cylinders seldom repre- 
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sents a weight increase in proportion to the addition of 
power. These conclusions are usually based on changes in 
the mass of metal which is so apparent. Let us consider 
this once on the basis of metal necessary for strength. In 
larger engines the increased length required for sufficient bear- 
ing areas hardly offsets the decreased weight per horsepower 
gained by the larger diameters of crankshaft journal neces- 
sary to transmit the greater torque because the strength 
increases as the cube of the diameter while the area increases 
only as the square. 
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Fig. 25. SrixTeeEN-CYLINDER TorQUE CURVE 

Suppose the above proportions are not altered; there are 
still sound reasons why the weight power ratio can be appreci- 
ably lowered in the engine having more eylinders. The erank- 
shaft needs only to be strong enough to transmit the maximum 
instantaneous torque with a reasonable factor of safety; hence, 
our comparisons should be based upon this value. This can 
best be illustrated by an example. If we wish to design an 
engine whose capacity is 50 per cent greater than a certain 
twelve of the 60 deg. Vee type we have the choice of two 
methods—inereasing the cylinder capacity or increasing the 
number of cylinders. Unless there are very logical reasons 
for increasing the cylinder capacity we should naturally expect 
that building an eighteen-cylinder engine would be the best 
method, since the maximum torque to be transmitted in the 
former will be 113 per cent of the mean, while in the latter 
only 103 per cent. 

Unless developments are forthcoming on larger cylinder 
capacities we will naturally look for the future engines of 
greater power output to have more cylinders. At the present 
time the limit appears to be the eighteen-cylinder engine which 
ean develop possibly as high as 1000 hp. 
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The preceding discussion of torque reaction deals funda- 
mentally with the reaction of one cylinder. Consider the same 
principle as applied to the reaction of the resultant torque 
developed by the engine as a whole. In this sense no regard 
is taken of cylinder location and the engine assembly is con- 
sidered as being a perfectly rigid mass. The degree of varia- 
tion which must be provided for at the engine supports is 
clearly illustrated by these diagrams. The designer should 
exercise great care in supplying the necessary rigidity to the 
engine supports and frame, otherwise vibration and longi- 
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EIGHTEEN-CYLINDER ToRQUE CURVE 


tudinal weaving will be set up as a result of these reactions. 

The title of this article, Airplane Engine Vibration, may 
have appeared slightly misleading as the diseussions have to a 
greater extent been comparisons of the various engine types 
as influenced by inertia balance and torque reaction with 
brief mention of torsional vibration. However, it was only 
intended to treat some of the principle sources of vibration in 
this manner. This places before us in a fairly complete form 
some comparative data which will assist us materially in our 
designs or in the selection of the same. 

The difficulties of determining the degree of vibration as 
due to the various sourees individually has already been 
pointed out. It will be observed that it has been necessary to 
use the resultant force of gas pressure and imertia in the 
development of the torque curves otherwise we would not have 
an exact measure of the torque effects. Since the vibrations 
due to the various sources appear collectively, our investi- 
gations insofar as the magnitude or detrimental effects are 
coneerned, must end here. 


Civil Aerial Transport in the United States 
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A very interesting set of photographs has just reached 
AVIATION AND AERONAUTICAL ENGINEERING from a foreign 
correspondent and is reproduced herewith to afford airplane 
designers an opportunity to study the most recent products 
of our late enemies. 


Single Seater Pursuit Types 


Fig. 1 shows the very latest type of single-seater fighter 
employed by the Germans just before the Armistice. This is 
a parasol type monoplane with no external wiring, and a 
very easily demountable strut arrangement at the center. The 
monoplane carries a very thick camber of the wing at the 
center. This machine was built by the Roland Aircraft 
Works and equipped with the new light German water-cooled 
six-cylinder vertical B. M. W. Bavaria engine, with overhead 
camshaft. The simplicity and cleanness of the design are 
noteworthy. 

Fig. 2 shows as its pilot the late Baron von Richthofen in a 
modified form of the Roland “ Whale” scout. It is interesting 
to note how careful the Germans are to fair the body into 
the wings, the skid into a lower fin. Evidently a rigid aileron 
control is in favor. 

Apparently the question of fore-and-aft cross bracing in 
the center struts has been solved by building short veneer 
struts integral with the fuselage and supplying built-in 
moments in lieu of such wires. 


Some Interesting German Airplanes 


Fig. 3 is another photograph of the same machine. Above 
the wing radiator a large expansion chamber is carried. The 
streamline of the veneer fuselage shows up very well. A vane 
anemometer is carried on the front outer strut. This type is 
termed Roland Doppeldecker D-III and was built by the Luft- 
Fahrzeug G. M. b. H. Abteilung Flugzeugbau. 

The Roland Doppeldecker D-I (Fig. 4) is an earlier type 
from which the D-III was evolved. It is interesting to note 
that the Germans in this case discarded the fuselage built-up 
to the top wing, and gave the pilot vision below and above the 
wing. As in many othe® German machines a side glass panel 
is provided. A peculiar form of gun-mounting is seen here. 

The same Luft-Fahrzeug Gesellschaft is responsible for a 
slight variation of the single seater Roland shown in Fig 5. 
The most noteworthy feature here is the strip construction of 
the wood fuselage. Wing area below the fuselage has been 
saved by the lower, blade-like projection of the fuselage on 
the lower wing. 

Apparently another single-seater of a curious type is shown 
in Figs. 6 and 7. This is a most peculiar aerodynamical con- 
ception, which has no doubt been adopted to combine the sim- 


plicity of a monoplane with perfect vision and fighting qual- , 


ities. The flying wires are connected to the rearstrut of the 
peculiar three-strut chassis. The air intake is apparently very 
far forward on the under side of the fuselage. The propeller 
is so close to the engine proper that the radiator has to be cut 














Fig. 1 (Tor Lerr). Rotanp Parasou. Fic. 2 (Tor Rigwt) anp Fic. 3 (Mippie Lert). Ro.tanp “ SHark” Scour. Fic. 4 
(Mippte Rieut). Rowanp D-I. Fie. 5 (Borrom Lerr). Rowanp Scout. Fic. 6 (Borrom Rieut) ant Fic. 7 (CENTER). 
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Fig. 11 (Tor). Zeppetin Two-Seater Ficuter. Fic. 12 (Lerr Upper Mippie). Rovanp “ WHate” C-II; Fig. 13 (Ricutr 
Upper Mippie). Rouanp C-VIII. Fig. 14 (Lerr Lower Mippie). Hannover CL-III. Fie. 15 (Rigur Lower Mippie) 
AND Fig. 16 (Bottom). Hannover CL-V 





220 


away in part in order to leave a good deal of the motor ex- 
posed. This design is the work of the Sablatnig Flugzeugbau 
of Berlin. 

The Pfalz single seater fighter illustrated in Fig. 8 is a 
peculiar design in which the removal of a couple of flying 
wires is more than balanced by the extra number of struts. An 
interesting type of radiator shutter is embodied on this machine. 


Two-Seater Types 


The A. E. G. two-seater of Fig. 10 offers few original fea- 
tures and can hardly be called an advance in design. The Zep- 
pelin Works product of Fig. 11 is much neater, with all strut- 
end connections carefully hidden away and a single pair of 
outer struts, rendered possible by shortening the upper un- 
supported span by means of center section struts. The stream- 
lining of the motor is interesting. Perhaps this is the best 
way to cover in a six-cylinder motor. In general considerable 
refinement is noticeable in the streamlining of this plane. 

Of the various Roland two-seaters built by the Luft-Fahr- 
zeug Gesellschaft, that of Fig. 12, a C.II equipped with a 160- 
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hp. Mercedes, presents the most interesting features, with an 
enormous outer I-strut and two side windows in the extremely 
deep “whale” body. In the very latest two-seater Roland 
the C-VIII, with 260-hp. Mercedes (Fig 13), both the “ whale ” 
body and the I-strut have disappeared and a more conventional 
design is present. 

The CL-III two-seater fighter of the Hanover Wagon fac- 
tory (Fig. 14), with its characteristic biplane tail, is already 
familiar to American readers. Its main interest lies in com- 
parison with the later series C.L.V., two types of which are 
shown in Figs. 15 and 16. The engine is now entirely enclosed 
and the biplane tail is dispensed with in one example, though 
still present in another. The two outer interplane struts are 
definitely replaced by a single I-strut, and there is a single 
wire lift truss. The center section struts are also replaced by 
a single short strut, apparently built into the body. There is 
a rigid aileron control, with the lever at the center carefully 
sheltered by the wing. The most interesting point seems to be 
that the I-strut with single lift truss has been successfully 
employed. 


Fundamentals of Rigid Airship Design’, 


By R. H. Upson 


Aeronautical Engineer, Goodyear Tire & Rubber €o. 


Rigid airships have made good. One may still criticize the 
rigid principle of design, but the double crossing of the Atlan- 
tie by the R-34 no one can deny. This unique system of con- 
struction developed by the energy and resources of a single 
man, was long ago taken up by a certain ambitious Government 
which early realized the importance of pushing the design to 
the limit, if at all. These airships have become indispensable 
in the operation of a large fleet, and in this respect the leader- 
ship in practical operation over sea has now passed to another 
country. 

British design in general is based on information obtained 
about German Zeppelins, principally from those which have 
been brought down in England and France. The English de- 
signers admit very frankly they have been mainly copying 
German practice and that they are still behind what is prob- 
ably the latest development in Germany. As one high officer 
expressed it, “ We are as far behind them in airship construe- 
tion as they are behind us in battleship construction.” Never- 
theless, the recent performance of the R-34 and other British 
airships show remarkable progress in every way. There is 
much of value to be taken from present British practice, which 
seems, at least, to have reached a point where the superiority 
of the German airships is largely a matter of refinement and 
development along fundamental lines that are now common to 
both countries. In addition, the British are also branching out 
into distinctly original lines of development. 

Purpose and Advantages 

Rigid airships are intended primarily for co-operation with 
the fleet over long distances and to a lesser extent for convoy 
work. Ordinary submarine patrol near the coasts is delegated 
by common consent to the non-rigid craft. The advantages 
of airships over large airplanes for co-operation with the fleet 
are so generally recognized that they need not be mentioned 
here. The advantages of the rigid over the non-rigid type for 
this purpose are quoted as follows from the statements of vari- 
ous authorities connected with rigid design and operation: 

(1) Easier to control and maneuver than a non-rigid airship 
of equal size, 

(2) No need to watch the pressure. 

(3) No building up of pressure at the high end when tilted. 

(4) Sub-division into compartments makes for increased 
safety. 

(5) Large proportion, over 50 per cent of the total in the 
latest ships, of useful lift. 

(6) The rigid type offers convenient attachment for multi- 
ple power plants and propellers at such points as will dis- 
tribute the load uniformly and prevent undue interference 
between various propellers. 


* Courtesy of the Journal of Automotive Engineers. 


(7) It eliminates a large amount of external Cordage and 
fittings. 

(8) Convenient access may be had during flight to any im- 
portant part of the structure. 

(9) Rigid construction offers great possibilities for sizes 
much larger than any now in use. [The R-34 is 2,000,000 cu. 
ft. and the latest Zeppelin is about 3,000,000 cu. ft. Already 
there are plans under way in England and Germany for ships 
up to 10,000,000 eu. ft. in volume, The largest American air- 
ship is 180,000 cu. ft.] 

(10) For commercial use the rigid construction offers possi- 
bilities fer passenger accommodation more substantial than in 
non-rigid types now in use. 

In further comment on the above items, it must be said in 
all fairness that many of them are not inherent in the rigid 
principle of the design so much as in the way these particular 
ships happen to be built. For the ship to lift at all, there has 
to be a very light and fine construction throughout. This gen- 
eral type of construction is naturally extended to include the 
fins and ears where the weight is probably less than half and 
the resistance is also small for the size, compared with present 
types of non-rigid fins and cars. Likewise, to get a large use- 
ful lift there is a great refinement of construction in respect to 
the distribution of material. Thus, there are several different 
kinds of beams and columns built from various sections of 
which there are several different standards, and in the finished 
structure there is a very large variety with respect to the 
length, strength and distribution of the various elements. If 
one-half as much pains were taken with the material in a non- 
rigid envelope, the gain in load-carrying efficiency would be 
considerable. 

To prevent loss of gas and deterioration in quality which 
would otherwise result from the multiple-unit envelope, the 
interior balloons are made of goldbeater’s skin spread on a 
2-oz. cotton cloth which is very light but with a diffusion of 
only about 2 liters. This fabric is expensive and takes a long 
time to prepare, but with proper protection from the weather 
there is no fundamental reason why it should not be used with 
equal advantage in other types of ships, 

Refinement is made in the power-plants and propellers to 
an extent unthought of in the non-rigid ships. Many other 
advantages often cited for rigid airships, such as range of 
action, carrying capacity and speed, may be more properly 
given as characteristics pertaining simply to large airships. 
Nevertheless, the rigid or Zeppelin construction is the only one 
which has to this date been used for sizes upward of 1,000,000 
cu. ft. Hence, it is still the only generally recognized construc- 
tion for large sizes, and as such must play a large part in the 
development of the immediate future. 
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General Principles of Framing 


Every structural member subject to compression is built 
as far as possible so that it will be about at its critical point 
between secondary and primary failure. A column under such 
conditions has a certain proper length for each type of internal 
construction. If this construction is kept the same and the 
length increased, the failure on a compression test will be what 
is called primary, that is, the whole column will tend to bend 
and buckle. If tested shorter than this critical length, how- 
ever, the column will fail internally. This same principle here 
described for the design of a main column would apply to the 
internal members composing that column. In an ideal column 
this would have the result of causing all internal members to 
fail by direct compression. All internal members are designed 
so that they have approximately equal strength under such 
conditions and give a uniform strength to the column as a 
whole, no matter what its length, providing this does not exceed 
the critical length. In the general system of design for any 
part, after ascertaining that the member in question is under 
or near its critical length, its ultimate strength is assumed to 
be that of the straight parellel members only without regard 
to the lattice or cross members, The main parallels of a beam 
or column are rolled to shape, the lattice members being 
stamped. 

What is otherwise the ultimate strength of the material is 
usually reduced by 20 per cent to allow for the rivet holes, 
thus the duralumin now being used has an ultimate strength 
of 25 tons, but in practice only 20 tons is allowed. This is 
further subject, of course, to a factor of safety which in case 
of any definitely known worst conditions is two. This is in the 
case, for instance, where some accident happens such as would 
necessitate the deflation of one or two compartments. Under 
ordinary running conditions, it is aimed to have a factor of at 
least four throughout the strueture. 

The specific gravity of duralumin is about 3.0, which makes 
it equivalent in value to steel of 146,000-lb. strength. The 
weight of the lattice members and the.rivets comprise about 40 
per cent of the total weight of duralimmm-eolumns, such as are 
used for main longitudinal members. ood instead of duralu- 
min was used in the construction of two ships in England. 
This was found rather treacherous, as several parts were 
broken during flight under various conditions. When made of 
equal strength, the wood construction is slightly heavier than 
the duralumin and has the property of being much more flex- 
ible. During flight, the whole ship is said to bend quite per- 
ceptibly. This feature is not looked upon as. desirable, although 
it is hard to say what disadvantage it can be in itself. 

Commander Campbell, chief British designer, regards steel 
as unquestionably the material of the future for larger sizes. 
If they were going to build any more small airships of, say, 
1,000,000-cu. ft. volume, he would be inclined to use wood, but 
for the larger sizes, 5,000,000 cu. ft. or more, he regards steel 
as the more efficient. High-grade steel is well known to be 
lighter for the same strength than anything else. The only 
reason it is not used for present sizes is because its high spe- 
cifie gravity makes it necessary to use such very thin sections. 


Fabric 


The internal balloons of the rigid ship are invariably made 
from goldbeater’s skin and cloth in the following proportion: 
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‘The diffusion commonly runs as low as from 1 to 2 liters 
per sq. m., which is a very excellent result for the weight of 
fabric involved. The actual gas holding properties of the ships 
themselves are also extremely good. The disadvantage of the 
goldbeater’s skin is that it takes such a huge number of animals 
to make a single balloon, and the skins have to be put through 
a rather complicated process of washing, scraping, drying, etc., 
to prevent deeay. It is also said that this skin does not stand 
up very long under direct exposure to the weather. Attempts 
are being made in the laboratories to discover a substitute for 
goldbeater’s skin which will have its good properties and yet 
be more satisfactory and dependable in other respects. An 


* The weight is variable, 
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effective chemical substitute has not yet been produced, al- 
though encouraging results have been obtained with various 
glycerine and dope compounds. 

The difficulty of supply will be somewhat modified by a re- 
cent discovery that there are other parts of the animal which 
may be made to serve the purpose practically as well as the 
true goldbeater’s skin. The poor resistance to exposure is 
taken eare of by the protective fabric covering over the outside 
of the hull as used on the typical rigid airship. 

The outside covering is composed as follows: 

Weight per 
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The finish of the present covering is a kind of shiny green 
which is a rather good camouflage against the ground and also 


-does not show very distinctly against the sky at night. It is 


reported unsatisfactory as regards durability and radiation 
properties, since it absorbs a considerable amount of heat and 
ultimately transmits this to the gas. It seems the latter fault 
could readily be counteracted by proper ventilation of the out- 
side air space, but apparently there has been no special at- 
tempt made to do this. It is proposed to try an aluminum 
finish somewhat similar to the non-rigid envelopes next. 

In general, the huge amount of fabric in one of these ships 
makes it of the utmost importance to save weight in every way 
possible. An avoidable increase of even a few grams per 
square meter is quite serious. The strength of fabric required 
cannot be well computed except from the results of experience. 
The internal gas bags must stand a maximum pressure at the 
top due to the head of gas plus about 10 mm., which is the 
usual opening pressure for the valves. It is not right to as- 
sume, however, that the fabric takes all of this pressure, as the 
gas bags are confined by other structural elements. Chafing on 
the gas film is minimized by putting this in the inside. The 
sharp corners of the framing and the wires are also well pro- 
tected by suitable wrapping. The earlier ships also had a light 
netting to help hold the internal fabric in place, but this has 
recently been abandoned in favor of cords tied back and forth 
in the framing. 


A General Comparison of Construction 


The simplest comparison that can be made between a non- 
rigid and a rigid envelope is to imagine a beam which is re- 
quired to stand a certain bending moment. The effect of the 
gas lift may then be evaded by considering the fabric beam 
merely inflated with air.. Under such conditions, the following 
general propositions hold: 

(1) The maximum moment which can be put on a properly 
designed fabric beam without tearing it is equal to one-half 
the moment required to buckle it. 

(2) A rigid beam of similar size will carry twice the mo- 
ment of a fabric beam of the same unit strength. 

In practice, however, the second proposition is modified by 
the following factors: 

(1) It is possible to obtain materials much stronger in ten- 
sion than in compression. Drawn wire, for instance, may be 
had of a strength running from two to three times the best 
known compressive strength for the same weight. 

(2) Any purely rigid structure is built up of internal mem- 
bers of which the compression members must be necessarily of 
a complex nature to avoid buckling. This necessitates a weight 
for the compression members nearly double what would other- 
wise be required to carry pure compression alone. 

The net result of the theoretical basis above assumed would 
make a rigid beam somewhat heavier for the same strength 
than a flexible one. Another and still further factor, however, 
tends to reverse the result once more in its practical applica- 
tion. The two beams, as above assumed, are taken to be cylin- 
drical in form and built of uniform material throughout. The 
latter would be necessary in the case of the fabric beam be- 
eause the tension due to internal pressure is at all points the 
dominating one. In the case of the rigid beam, however, it is 
clear that proper refinement of design will permit cutting down 
the weight and strength of the structural-elements toward the 


‘end of the beam where the bending moment is least. In other 


words, if a purely non-rigid beam, or balloon, is to resist cer- 
tain maximum moments and forces of more or less local appli- 
cation, the whole beam must be subjected to the strain of an 
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internal pressure which is determined by the conditions at these 
critical points. It might be suggested that by the use of im- 
ternal compartments, a higher pressure could be carried in 
certain parts of the balloon than in others. This is a possi- 
bility, but involves so many undesirable features that it seems 
of doubtful practicability, at least for sizes now in use. 

The only other solution to the general problem is the so- 
called semi-rigid construction, as exemplified by nearly all of 
the Italian balloons. This term “ semi-rigid” has been loosely 
used at times to apply to any kind of compromise between a 
purely non-rigid and rigid construction. Here, however, I 
shall use the term to apply to a distinet type of construction, 
which is essentially different in principle from either the non- 
rigid or rigid. This does not, of course, prevent all these sys- 
tems being used simultaneously in a single balloon, as, for 
instance, in the Forlanini type. 

The purely semi-rigid construction may be defined as one 
which depends on internal pressure for nothing except to pre- 
vent the internal compression members from buckling. These 
members can then be made lighter, simpler and more compact 
than in the case of a purely rigid structure. In general the use 
of the semi-rigid construction so far as possible would seem to 
give most of the advantages of the pure rigid type without its 
principal disadvantage. There are many points, however, at 
which the semi-rigid construction is clearly not so effective as 
one of the others: 

(1) The nose can be most effectively stiffened by a pure 
rigid construction. 

(2) On small ships which can be made quite short, without 
having the diameter unduly large, the non-rigid construction in 
general is obviously most convenient. 

(3) The larger a ship becomes, the longer it has to be made 
to keep down its weight. This necessitates progressively greater 
stiffness, which justifies the employment of increasingly more 
of the rigid elements. 

(4) The power-plants on large, high-speed ships will need 
special attention as to bracing to distribute the thrust and 
torque properly. 

(5) If a rigid structure is used for passenger accommoda- 
tions, it may be placed so as to form a structural element in 
the ship as a whole, 

It is doubtful, however, whether there is any practical size 
of dirigible which needs or should be made entirely rigid. The 
best design will always be that which combines proper pro- 
portions of all three principles to the best advantage for the 
particular size and requirements of the airship under con- 
sideration. 


Conclusion 


All things considered, the Zeppelin airship is admittedly the 
most advanced of any yet constructed. This is taking into 
account its size, detail features of design, and methods of 
handling. It is a product of over twenty years of work in- 
volving the active encouragement and financial support from 
the German Government and the best engineering talent in 
the country. The present Zeppelin is the same in funda- 
mental construction but a truly immense improvement from a 
performance standpoint over the original creations of Count 
Zeppelin. The designers may have been handicapped by the 
necessity of adhering to this particular type of construction, 
but great gains were made possible by the way in which devel- 
opment was pushed, particularly in building much larger sizes 
than any one’else had attempted. This not only gave to the 
“ Super-Zeppelins ” the huge areodynamical advantages which 
accompany an increase in size, but it also permitted the utili- 
zation of those ultra refinements in construction which alone 
have made possible the splendid over-all efficiency of the 
present Zeppelins. ; 

The broad lesson to be gained from British and German 
experience is obviously this: We should lose no time in start- 
ing development of the Zeppelin type ship, but we should also 
study other types of foreign ships and continue to work out 
our own systems of construction which promise so much for 


the future. 





Pasadena Landing Field 


The city of Pasadena, Cal., has established a municipal land- 
ing field near the Altedena Country Club covering 60 acres, 
with all the equipment of a first-class landing field. 
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Navy Aviator Device 


The Navy aviator device has been changed, according to 
a recent announcement of the Navy Department, reading as 
follows : 

“The present gold pin with double wings based on the 
shield and anchor will be worn only on wash summer uniforms. 
The winter uniforms will carry a similar device of gold 
embroidery. Provision has been made in a new regulation 
which designates student naval aviators and flying mechani- 
cians. The student wears a pin similar to that of the grad- 
uate aviator, with the exception that one wing is removed, 
leaving a device similar to that worn by observers abroad. 

“Regular members of seaplane flight crews among en- 
listed men will wear a pin similar to that of the student 
aviator, except that it shall be of silver. This change is made 
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in the belief that there should be a distinctive insignia for 
graduate and student naval aviators, and further that flying 
mechanicians should also be entitled to wear some mark of 
distinction.” 

The Air Service of the Army is considering the abolition of 
the half-wing now worn by its observers for the reason that 
it is deemed an anachronism, is illogical and open to criti- 
cism on the ground that it is searcely dignified to an officer 
to mark him as belonging to a service in which he is not 
assigned to certain duty, in fact, is marked to indicate his 
restricted duty. 





Suit Dismissed 


Judge Augustus N, Hand of the United States District 
Court signed a final decree Aug. 20 dismissing the suit brought 
by the Curtiss Aeroplane and Motor Corp. against the United 
Aircraft Engineering Corp, of New York. Previous request 
for an injunction had been denied and the present decree 
terminates the suit and permits the United Aireraft Engineer- 
ing Corp. to continue the sale of airplanes without inter- 
ference. 

Several months ago the United Aireraft Engineering Corp. 
purehased several hundred Canadian training planes and a 
large quantity of spare parts from the Imperial Munitions 
Board of Great Britain. The Curtiss Aeroplane and Motor 
Corp. claimed that these machines were infringements on 
various models made and sold by them and on which they 
claimed to hold patents, but evidence introduced in court 
disclosed the fact that the arrangements between the Canadian 
Aeroplanes, Ltd., of Canada, makers of the planes, and the 
Curtiss Aeroplane and Motor Corp., and the arrangements 
between the Imperial Munitions Board and United Aircraft 
Engineering Corporation were such that these machines may 
be sold in the United States without interference. 























The British Air Ministry has decided to institute an air- 
craft competition open to the British Empire with a view 
to obtaining “a real advance in the efficiency and design 
of airplanes and seaplanes and increasing the safety of air 
travel.” The competition, which will be held commencing 
March 1, 1920, has been endowed with prizes aggregating 
£64,000. Machines and engines must have been designed and 
construeted within the British Empire, but this rule does not 
apply in the case of such secondary equipment as ignition 
and carburetion systems and instruments. This clause will be 
of decided interest to American manufacturers. 

Airplane Competition 


Two types of airplanes will be allowed to compete, namely, 
(a) a small type with a total carrying capacity of two persons 
ineluding pilot, a minimum high speed of 100 m. p. h., a 
maximum low speed (flying level) of 40 m. p. h., both at 
ground level and with full load, and a climb of not less than 
500 ft. the first minute starting from ground level; (b) a 
large type with seating accommodation for fifteen persons 
exclusive of crew, a minimum high speed of 90 m. p. h, a 
maximum low speed (flying level) of 45 m. p. h., both at 
ground level and with full load, and a climb of not less than 
350 ft. in the first minute starting from the ground. The 
full load is to inelude in addition to the following instru- 
ments — revolution counter, aneroid, air speed indicator, turn 
indicator, compass, watch, oil pressure gage, air pressure 
indicator and radiator thermometer (the latter three where 
required) — for the small type— gasoline and oil sufficient 
to fly 450 miles at 3,000 ft. and a load of 440 lb. to include 
the weight of pilot and passenger, if carried, and parachutes; 
for the large type—gasoline and oil sufficient to fly 600 
miles at 3,000 ft. and a load of 3,000 lb. to include weight 
of passengers, if carried, and respective parachutes, but not 
to melude weight of crew. All machines must carry para- 
chutes for all persons for whom accommodation is provided, 
including the crew. 

The British government agree to buy the machine of each 
type winning the first prize, the designs to remain property 
of the manufacturers, at a maximum price of £4,000 for the 
small type and £10,000 for the large type. The following 
prizes are offered: Small type, first prize £10,000, second 
prize £4,000, third prize £2,000; large type, first prize £20,000, 
second prize £8,000, third prize £4,000. 

Landing and Take-off Tesis—(a) A circle will be marked 
out on open ground to represent a field surrounded by ob- 


stacles. This circle will be of the following diameter: 
Small machines...............06. 175 yd. 
Large machines. ..............+6- 275 yd. 


The obstacles will be represented by a continuous string or 
tape with streamers attached, 50 ft. from the ground, of such 
a nature as to be easily broken by an airplane. 

(b) The landing to be made in still air. Still air includes 
any wind not exceeding five miles per hour at ground level. 

(c) During landing the machine is not to side-slip nor to 
turn, after reaching the obstacles, until it is on the ground. 
Once it has touched the ground the machine may turn in any 
direction. 


British Airplane and Seaplane Competition 


(d) The machine to come to a standstill before reaching 


the marks representing the boundary of the field. 

(e) After landing, the machine to get out of the same field 
over the 50 ft. obstacle in still air (as defined in sub-para. (b), 
no turn to be allowed until clear of the obstacle on the far 
side. 

(f) No brakeing device operated by the engine may be used 
during landing. 

(g) Any landing or taking off gear used must be integral 
with the machine. 

(h) No landing apparatus may be used that in the opinion 
of the judges would be liable to cause undue damages to an 
aerodrome—e. g., a claw attached to the machine as used on 
certain types of German machines would not be allowed, -:but 
the ordinary knife edge on a tail skid would be allowed. 

(j) Both landing and taking-off to be with full load. 

(k) Each machine will be allowed two trial attempts (which 
are definitely not to be counted as tests), and thereafter will 
be allowed four attempts, of which two must be successful. 

Reliability Tests—(a) In the case of the small type, each 
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machine must earry out a series of two flights of 34 hours at 
a speed, through the air, of not less than 80 m. p. h., start- 
ing with full load. Between flights machines will be left un- 
touched, and under seal if necessary, a period of not more 
than 30 minutes being allowed before the second flight, for 
the purpose of filling up and normal examination. 

No parts of the machine to be adjusted or changed without 
permission from the judges. 

(b) In the ease of the large type, each machine must carry 
out one flight of 7 hours’ duration at a speed through the air 
of not less than 75 m. p. h., starting with full loads. Pilots 
may be changed during these flights. 

Miscellaneous Provisions.—Machines must be capable of 
landing from a height of 500 ft., with their engines switched 
off or completely throttled down. 

In a machine having two or more engines, the stoppage 
or retardation of any one engine must not prevent the machine 
from flying level nor cause it to get out of control. 

Machines must be capable of being started from the cockpit 
or eabin without undue muscular exertion on’ the part of 
the pilot. 

Machines to be capable of flying at eruising speed for 5 
minutes without the use of any controls or stabilizing devices. 
Controls may be locked during this test. 

Machines to be capable of standing unattended and not 
fastened down in a wind of 10 m. p. h., blowing in any 
direction with reference to the machine. 

The design of the machines to be such that the risk of 
the machines turning over on a rough ground is reduced to 
a minimum. 

Each machine to be provided with a complete outfit for 
pegging it out in the open. This outfit will not be carried 
as part of the load during tests. 

Marks will be awarded for soundness and quality of con- 
struction, for general features and for exceeding the specified 
requirements, such as for exceeding maximum high speed, ete. 

“ Soundness and quality of construction” will inelude :— 

(a) Fire protection, including use of self-sealing tanks, 
position of tanks (from the point of view of safety from fire 
in event of a erash) ; fire-fighting appliances and accessibility 
of same. 

(b) Reliability of fuel, oil, and water systems and facili- 
ties for seeing if all tanks are full. 

(e) Durability of machine including propeller (any ad- 
vantages due to metal construction may be taken into account). 

(d) Simplicity of design and accessibility of parts. 

(e) Absence of vibration in the machine. 

“Gene~al features” will include :— 

(a) Efficiency and ease of control. 

(b) Unrestricted field of view to the front for the pilot. 

(c) Silence, as affecting occupants of the machine includ- 
ing crew. 

(d) Comfort generally, including warmth. 

(e) Self-starting devices. 

(f) Method of wind sereening .adopted. 

(g) Convenience for use of instruments. 

(h) Freedom of entry and exit for occupants. 

During or on completion of any flying test if it is necessary 
to effect any repairs to the machine after landing it will be 
considered to have failed in that particular test. 

The rules applying to the seaplane competition instituted 
by the British Air Ministry, which will be held commencing 
at the same date as the airplane competition, that is, March 
1, 1920, will be printed in the following issue of AviaTION 
AND AERONAUTICAL ENGINEERING. 





Cross Continental Divide 


The first planes to go over the Continental Divide were 
members of the Ellington Field Transcontinental Recruiting 
Squadron, pilots Lieut. E. W. Killgore, Lieut. C. V. Rugh, 
Lieut. E. H. Nelson, and p rs Sergt. A. M. Albert, Sergt. 
Y. Vierra, Sergt. G. W. Anderson, and Electrician J. J. Kelly. 
The party flew in four De Havilands from Islenwood Springs, 
Colo., to Denver, 130 miles, in 80 minutes. The highest cititude 
reached was 16,000 feet. 
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“The Motor that made the Spad possible’’ 


ACH operation, how- 
ever insignificant, is 
an important mile-stone 
in the fabrication of 
Hispano-Suiza Aero- 
nautical Engines. 
It follows then that cor- 
rect engineering principle 
and design receive their 


greatest opportunity — 
exemplified innumerable 
times in this great motor’s 
war-time performance. 


VWéight avin 


Gircraft C rporélion 


New Brunswick, N. J. 























The purpose of this investigation was to determine the effect 
of various coatings of cellulose acetate dope upon airplane 
linen. 

Method—It was decided that the most natural way of 
determining the effect of dope on airplane linen would be to 
make up small planes similar to airplane wings and coat these 
in the same fashion. 

Test pieces of linen were stretched across 15-in. squares, 
great care being taken to have the number of threads per inch 
in the warp direction the same on all test pieces, and the same 
number of threads per inch in the filler direction. 

The cellulose acetate dope used was the same as that em- 
ployed in the usual coating of airplanes and was considered 
very satisfactory. The test pieces were given one, two, three 
and four coats, each coat being permitted to dry at least 48 hr. 
All dope was applied under the proper conditions of tempera- 
ture and humidity. Light and heavy coats were applied to see 
what differences resulted. 

Tensile strength and stretch were observed under standard 
conditions. Temperature, 70 deg. Fahr. and 65 per cent 
humidity. Results are averages of 10 tests. The tests were 
made in laboratory of H. Behr & Co. 

Results—The data below show the effects of light and heavy 
application of dope expressed in kilograms: 








Filler or Cross Increase in 























Warp or Lengthwise | 
Direction | Direction Weight 
7OG0 bene :, |—_—__— <a 
| | 
Kg. Per Cent | Kg. Per Cent Ox. per 
| Stretch Stretch yar¢ 
Linen 12.8 11.2 13.0 6.6 
lst coat 18.7 12.5 19.7 6.1 48 
lst coat-b 18.2 12.1 21.0 8.2 92 
2nd coat 16.6 12.9 19.1 5.9 64 
2nd coat-b 17.2 12.5 21.8 7.4 97 
3rd coat 16.9 14.2 20.9 7.0 2 
3rd coat-b 18.5 15.7 21.1 6.3 1.66 
4th coat 16.1 14.2 19.0 8.4 | 1.33 
4th coat-b 19.9 16.5 25.6 8.8 i; 3.01 
| | 














Below are data showing increase in strength expressed as 
percentage : 








Lengthwise Direction, Cross Direction, 





Type Per Cent Increase Per Cent Increase 
Ist coat | 46 51 
Ist coat-b 42 | J 61 
2nd coat 29 46 
2nd coat-b 34 67 

| | 
3rd coat | 32 | 60 
3rd coat-b | 4t | 62 
| 
4th coat 25 } 46 
4th coat-b | 55 96 


| 





Curves were also plotted showing the effect of the various 
coats on the stretch when tension is applied. 

Discussion—In the test it was noted that the surface of the 
linen was cracked at about 9 per cent stretch where the strain 
amounted to about 12 kg. This effect occurred regardless of 
the number of coats. It is absolutely essential that in stretch- 
ing airplane linen the material be so stretched that the threads 
im a given direction are absolutely parallel; otherwise, upon a 
slight application of pressure, very unequal strains result 
which produce cracking of the surface very quickly. From the 
accompanying curves it may be seen that very little variation 
in the stretch occurs between.the various coats; what variation 
does appear is due to the original stretching of the linen upon 
the frame. The first coat is by far the most important, the 
remainder not causing any marked increases of strength. The 
fourth coat (b) shows an extremely high percentage increase 
im strength, but examination of a thread count showed 76 x 80 
threads per in., as against a count of 72 x 76 in the remainder 


of: test pieces. 


Doping Airplane Linen 


By Geo. H. Hoff 


STRETCH PER CENT 





The first coat must be a heavy coat, capable of easily 
penetrating the linen, as it is apparent that the remainder of 
coats are merely built upon it as a foundation. If the first coat 
is not firmly imbedded in the fabric, a slight strain will cause 
peeling or cracking to result. As the upper section of a coat 
dries first, its tendency is to curve outward and to shrink to- 
gether. This is due to the unequal rates of drying between the 
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upper and lower sections of a coat; so that if the first coat is 
not firmly imbedded im the fabric, this curling in drying will 
sause the dope to practically peel off. 

Conclusions—The first coat of airplane dope is by far the 
most important and practically produces the desired strength 
and tautness of the linen. Since the first coat is unquestion- 
ably the most important, great care should be taken to see that 
it has properly penetrated into the yarn between the interstices 
of the fibre and that it should have the proper viscosity and 
concentration. 

The next coats can be considerably lighter in body as well as 
in concentration, and will produce the same effects as they do 
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Fig. 2. TENSILE STRENGTH AND STRETCH IN Cross DIRECTION 


under the present conditions; being lighter in body, they will 
enable the doper to apply them much more quickly and with 
less fatigue to himself, not to speak of the saving in cost of 
the cellulose acetate. 

Since the first coat is the most important, the condition of 
the linen to which it is applied is of prime importance; if there 
is the slightest moisture in the linen it will prevent the proper 
penetration; it is quite obvious that airplane linen should be 
warmed to drive out the moisture, so that the dope can then 
easily penetrate without any danger of being precipitated by 
the moisture in the linen. Linked up with this is the condition 
of the humidity of the room in which the doping is done. This, 
of course, should be as nearly dry as possible. 





















The experimental work forming a basis for this paper was 
performed (by permission of the United States Navy) on a 
fast seaplane designed and built by the Gallaudet Aircraft 
Corp. for bombing service (Fig. 1). 

This machine has a nicely streamlined body, the uniformity 
of whose contour is broken only by two cockpit openings 
and the engine ventilation louvres. The radiators are mounted 


Propeller and Fuselage Air Pressure Inter-Action 
By D. L. Bacon 








Fil. Dock Run, Liserty Wipe Open, or GALLAuDET D-4 


i: he upper wing, allowing an elliptical streamline nose; the 
motor is entirely enclosed, and the amount of piping exposed 
to the wind is reduced to a minimum. 

_The airplane is of the biplane pusher type, with the pro- 
piuer swinging around the body at a distance from the nose 
eyral to 55 per cent of the total body length. The tail is 
b2rvught from a circular cross section at the propeller to a 
vertical chisel edge at the sternpost. 

The present experimental work was undertaken as an at- 
tempt to analyze the resistant and propulsive characteristics 
incident to a combination of body and propeller. .It is pro- 
posed, in view of the result obtained, to continue the investi- 
gations by comparative experiments, using other body contours 
and other propeller locations, including tractor types, or at 























GALLAUDET D-4 TaxyinG Prior To TAKE-OFF 


Fia. 2. 


least models in which the propeller is placed forward of the 
main wing section. , 

To determine the pressure distribution, a series of tubes 
were installed in the body, leading from a manometer board 
in the observer’s cockpit to orifices at fifteen stations spaced 
along the horizontal meridian of the contour, as shown in Fig.” 
6. For test purposes the usual aluminum side sheet of the 
motor compartment was replaced by a temporary steel sheet 
without louvres, in order to eliminate possible discrepancies 
due to ventilation currents or eddies. Stations 12 to 15, 
inclusive, are adjacent to the stabilizer. In order to obtain 
an approximate mean reading, two orifices were used for each 
station, one above and one below the stabilizer plane. The 
lead to the manometer was taken from a Y connection equally 
distant from the two orifices. (See Fig. 3.) 


A plate of .028 in. brass 144 in. square was drilled centrally 
to receive the end of a % in. O. D. brass tube, which war 
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then soldered into it, after which the edges were chamfered 
and the surface smoothed. A hole was pierced through the 
fabric for the passage of the tube and the’ orifice fixed in 


. place by riveting the plate to a small wooden block inside the 


contour, clamping the fabric between. 
Preliminary experiments indicated that the thickness of the 
brass plate was not sufficient to cause any serious disturbance 


SSE 











Stabilizer 


“*y’’ Connection at Station No.12 





Attachment to Fabric 
Fig. 3. Detaits or Air Pressure Leaps 


of the air flow. Air pressures were communicated to the 
measuring instrument through ¥ in. brass tube. 

The manometer board (Fig. 4) holds fifteen straight glass 
tubes connected from their upper ends to the corresponding 
stations along the body, and at their lower ends into a single 
horizontal header. The additional tubes X and Y, which also 
connect into the header, receive actual static air pressure 
from a specially constructed .static orifice mounted on one 
of the struts (Fig. 5). Hence, a line drawn between the 
liquid levels in these two tubes (allowing for capillarity—Y is 
of large diameter to act as a reservoir for the alcoholic solu- 








Fig. 4. MANomMeETER BoarRD 


tion) may be used as a base from which all relative pressure 
readings are made. It is evident that the readings from this 
instrument are unaffected by changes of air pressure in the 
cockpit, as the system is air tight; or by the angle of the 
machine in flight, because the line of reference is automatically 
compensated. 

Photographie records were made of the complete mano- 
metric system during each run, the actual readings being 
measured later from scale prints. 

On trying out the installation the pressure differences were 
found to be much greater than had been anticipated, the 
pressure at station 1 being so great, even at 60 knots, that it 
became necessary to disconnect that lead in order to avoid 
filling the system with air bubbles. In many cases the liquid 
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was found beyond the visible limits of the tubes, and finally 
the experiments were interrupted when, while gliding at a 
speed of over 100 knots, the entire mass of aleohol was sucked 
out through orifice 2. 

The results obtained in flight are shown in Fig. 6 corrected 
and plotted from the photographie prints. All observed 
readings are indicated by small circles. Where these are 
lacking, the readings were off scale. 

Curve I shows the pressure distribution while taxying on 
the water with the engine turning less than 1000 r.p.m. A 
slight depression is noticeable in front of the propeller, with 
an undulation toward the rear. Runs II, II] and IV were 
all made at a speed of 60 knots, II being a climb (with 
1520 r.p.m.), [III horizontal flight (with 1120 r.p.m.), and IV 


Fig. 5. Sraric Ortrice FoR MOuNTING ON INTERPLANE STRUT 
a glide with engine throttled. The striking feature of these 
runs seems to be the proportionality of the depression forward 
of the propeller to its speed of rotation. 

Curve IV resembles the characteristic curves for stream- 
line spindles in free air, as obtained by Fuhrmann at the 
Gottingen Laboratories and by Eiffel at Auteuil. The contour 
of a solid of revolution equivalent to the fuselage used here 
shows considerable likeness to the model of the Clément-Bayard 
tested by Eiffel, and a corresponding similarity exists between 
its pressure curve and our Curve IV (Fig. 6). .We, there- 
fore, feel justified in assuming this eurve to be the true 
characteristic of the body, and all others to be modifications 
due to propeller action. Curves V and VI show the distri- 
bution at horizontal speeds of 90 and 100 knots, respectively; 
the latter speed was attained with 1670 r.p.m. 

In order to properly interpret these results, the area of the 
tail has been divided into zones corresponding to the various 
stations (see accompanying table). The projected areas of 
these zones upon a plane normal to the axis of the machine 
have been caleulated and these areas multiplied by the 
pressures recorded for each zone. The summation of these 
figures, expressed in pounds, may be taken as a measure of 
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the axial force due to air pressure. Between stations 9 and 
3 the projected area of the zone is zero, the section being 
cylindrical, while for stations 1 and 2 the orifices are so far 
apart, while the changes of pressure and of contour are so 
sudden, that it was not thought practical to integrate the 
values obtained. Furthermore, the pressures and resistances 
at these points are affected comparatively little by the action 
of the propeller. The measurement of axial forces was, 
therefore, confined in all cases to that portion of the body 
aft of the propeller. 

If the measurements obtained can be considered reliable, 
the results agree with the apparently paradoxical mathe- 
matical deduction published by Lanchester in 1908, “ that it is 
theoretically possible that a vessel should be propelled for a 
less expenditure of power than that by which it ean be 
towed.”* 

Machines of the type used in making the above tests have 
shown performance indicating an increase in effective pro- 
pelling power above normal practice. The D-4, Liberty 
motored seaplane, used for these tests, with a flying weight 
of 4880 lb., made’ 124% m.p.h. horizontal flight, and climbed 
7700 ft. in 10 min. The D-2, twin Hall-Seott, single pro- 
peller seaplane, got off the water with one engine, carrying 
39 lb. per hp., and flew with one engine carrying 43% Ib. 
per hp. 

The most efficient combination of propeller and fuselage 
probably has not yet been reached, and in order to attain 
the best results more thorough research will be undertaken 
both in flight and in the laboratory. The general conclusion 
trom these experiments emphasizes the value of considering 
the resistance of a fuselage as largely dependent upon the 
propeller and slip stream characteristics, rather than on 
simple coefficients obtained from wind tunnel tests of a model 
fuselage. 


Editor, AVIATION AND AERONAUTICAL ENGINEERING—We 
notice in the Editorial Notes of your issue of July 1, 1919, 
that in a deseription of the screw propeller theory you state 
that “ Lanchester and Drzewiecki in 1909 first conceived a 
rational theory in which they assumed each blade element of 
the propeller as constituting an aerofoil.” 

We hold no brief for M. Drzewiecki, but we think it only 
fair to eall your attention to the fact that M. Drzewiecki con- 
ceived this theory as early as 1892. In that year he presented 
to the French Académie des Sciences a paper entitled “ Mé- 
moire sur une méthode pour la détermination des eléments 
mécaniques hélicoidaux,” and on December 15 of the same year 
he presented a similar paper to the French Association Tech- 
nique Maritime. These papers are to be found respectively 
m. Tes Comptes Rendus de lV Académie des Sciences, and Le 
Bulletin de V Association, Technique Maritime. 

Mr. Lanchester conceived thi€same theory and published the 
same in his “ Aerodynamics” in 1907. The date for the con- 
ception of the original blade element theory is so often-mis- 
quoted that we welcome this opportunity of putting forward 
what we believe to be the correct date. 

Henry C. Watts. 
London, England 


*Completely described in N. A, C. A. 
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PRESSURE DISTRIBUTION OF D-4 FUSELAGE 
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* Readings indeterminate, values estimated. 


All readings taken at an altitude of approximately 800 ft., temp. 3: 


Pressure in in. of water 


Thrust in lb. per Zone 
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No. IV 


PRESSURE VARIATION ABOVE OR BELOW STATIC IN INCHES OF WATER 


No. VI 


Stctions 1 





Fig. 6. Curves SHow1nG AiR PRESSURE AT DIFFERENT STATIONS ON D-4 FUSELAGE 
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Solid of revolution equivalent 
to the fuselage of D-4 Seaplane 
showing location of orifices, 
stabilizer and propeller, 
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Civil Uses for Army Airships 


Che War Department authorizes the publication of the fol- 
lowing from the Office of the Director of Air Service with re- 
gard to the relation of army airships to the civil departments 
and to commercial enterprises in time of peace. 

The establishment of army airship bases throughout the 
United States and its colonial possessions will be a farsighted 
commercial policy and a great help to the civil departments 
in new enterprises. Airship sheds, gas plants, store houses 
and landing fields involve a large first cost and take a long 
time to procure or construct. Quite a large landing party is 
also required at each station. 

An Army airship working, for instance, with the geological 
or forestry survey or the post office could be housed on an 
army reservation and be handled by a party of soldiers in its 
visits for fuel ete. it would cost much less to operate for the 
survey and would help keep the army airships employed in 
profitable work. Airship envelopes are perishable and it is 
expensive to replace a bag every two or three years and very 
unsatisfactory when it lies idle or is used merely to make 
practice runs. This same expenditure of time, gasoline, oil 
and repairs can serve a double purpose if the airship is used 
to help in transportation, surveys, bandit hunting or scientific 
researches, 

That civil use most vital to the army is to assist the Depart- 
ment of the Interior in making the maps of the Geological 
Survey, which are the basis of the progressive military map. 
The Coast and Geodetic Survey can also use airships, especial- 
ly over the vast coastal marshes where small details require 
larges expenditures on account of difficulties in transporta- 
tion. The airship can transport survey parties with instru- 
ments and supplies to and from the tops of difficult mountains, 
to triangulation stations in wildernesses and to small islands 
that have poor landing facilities. 

The airship will also be able to help the Mail service. In 
the great forests and mountains the airship is not handicapped 
in navigation, its compasses are steady and reliable. It can 
stand still over a neighborhood and by signals make its pres- 


ence known to ground parties who can tow it in to a landing 


place, even in a thick fog. If the landing place is very small 
the airship can drop its guide rope and be pulled down among 
the hills and trees. There are many logging and mining 
eamps that could get better mail service if there were airships 
available. The Yukon valley could have excellent mail service 
in summer if it had an airship line. 

The airships will be useful to the Bureau of Mines because 
it ean carry prospectors at low altitudes in their search for 
symptoms of minerals. It can fly close to the faces of great 
eliffs and along the steep slopes of the higher mountains. 
Over the deserts it will save great hardships. It can deposit 
prospectors with tools, instruments and supplies in neighbor- 
hoods needing close scrutiny and returning ean take them out 
with their ore samples and data. If the period of search is 
long frequent visits with mail and supplies will be in order. 

The Forestry service can use the airship to cruise timber 
areas, watch forests and visit areas under special investigation. 
It ean supply lumber camps with light supplies and mail and 
bring passengers to and fro. With the airship it will be pos- 
sible for scientists to closely watch the leafing, flowering and 
shedding periods of large areas. The tree life on difficult 
mountains can be more closely studied. Seeds may be spread 
over new areas. The action of fires can be closely watched 
and fire fighters ean be let down where needed. In tropical 
forests trees of great value can be hunted for by their flowers, 
leaves or other symptoms seen from above without sending 
white men into insect ridden jungles. 

In the river and harbor work the airship can study the 
snow areas, the flow of tributaries and even stay out for days 
while engineers in charge can study the progress of floods. 
With this better knowledge the probable extent of floods can 
be predicted with great aceuracy and more intelligent means 
taken to control the rivers. The tide rifts can be studied from 
great altitudes and harbor improvement work will be benefited. 
Reefs can be detected on clear days and charted. 

In studies of animal and insect life the zoologist and ento- 
mologist can have the same facilities as the geologist. Trans- 
planted animals can be more closely watched, the great deer 
herds of Alaska can better be protected and illegal drives ean 


be stopped. In countries where migratory insects, like Iocusts, 
need surveillance, scientific measure can be taken to find their 
breeding places and sterilize the egg laden areas. An airship 
can follow a locust cloud and by the use of gases and explosives 
disperse it or drive it away from valuable erops. 

The fisheries can use the airship to detect schools of fish. 
These look like clouds on the water and from high places can 
be pointed out to fishing fleets the same as the Philippines 
use the hills near Manila Bay. 

The Revenue Guards and the Department of Justice can use 
the airship to detect smugglers and to pursue large bands of 











STERN OF THE BritisH AIRSHIP R-33, witH Lookout Post 


Central News Photo Service. 


outlaws, especially if they are mounted or have stolen live- 
stock or property in vehicles. The military and civil patrol 
of the Me_ican border will be able to cooperate in suppressing 
international lawlessness. 

The Department of State will find the airship especially 
valuable in carrying out diplomatic missions in time of war 
or peace because of the secrecy and economy of time afforded. 
For instance missions to landlocked countries can be managed 
even though enveloping territories object, since the route 
cannot easily be closed or even proven. 

The consular service will be able to visit remote regions in 
search of commercial data. It will often be possible to warn 
our nationals of impending famines or eras of plenty. Samples 
of new or improved products or remote places can be obtained 
even though there are no good land or water routes. 

The Department of Agriculture can use the airship to 
analyze crop conditions. A- good judge of crop conditions 
could thus-survey in person an entire state like Ohio in very 
few days. It is in the great plains of the northwest that 
such use is most valuable. 





N. A. C. to Erect Laboratory 


At a meeting of the National Advisory Committee for Aero- 
nauties, recently, the construction of an engine dynamometer 
laboratory was authorized. The laboratory will be erected on 
the Committee’s plot at Langley Field and will cost approxi- 
mately $15,000. 

The purpose of the laboratory is to test internal combustion 
engines, conduct researches and advance the development in 
aircraft engines. The study of related problems, including the 
co-relation of engine performance in free flight with the results 
obtained on the test stand, will also be made. 
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and Valspar— 


H Edesigner of the light scout 
K-III, Captain James V. 
Martin, is constantly working out 
new ideas for improving airplanes; 
but when it comes to varnish 
he always sticks to the same old 
standby—Valspar. 
He made this plain in answer 
to a question of ours, as follows: 


“Your favor received, and I am 
surprised that you should need to 
inquire whether Valspar was used on 
my light scout K-J//. I am sure you 
would not have asked had you known 
that the designer of the K-/// is a 
Master Mariner of 14 years’ sea-faring 
experience, and knows the value of 
Valentine & Company’s products.’’ 


The Captain, the K-III 7. 
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The Martin K-III, a 45h. p. single seater, | « « 
a retractable landing chassis, the K-ta1 
cellule truss, wing-end ailerons and a shoci.- 
absorbing rudder—new features patented by 
—— the designer, Captain James V. Martin. This 
. machine is built for carrying express and 
mail and can light upon and start froma 
country road, It can travel 22 miles on o 
gallon of gasoline. It is finished with Valspar. 























Captain Martin knows that his 
K-III, finished with Valspar, is 
protected by a varnish that water, 
oil, or gasoline cannot harm or 
turn white; a varnish that is quick- - 
drying and hard-drying, yet so 
elastic that it will stand the terrific 
vibration of an airplane engine - 
without cracking. 


Valspar is recognized as the last 
word in airplane varnish. 


We will be glad to furnish, on 
request, information regarding 
Valspar and the other Valentine 
products in -general use by - the 
leading airplane manufacturers. 




















: Boston 


The Varnish That Won't Turn White 


Winn ! HU HOVUOETNENA EL 


VALENTINE & COMPANY 
456 Fourth Avenuc, New York 





Largest Manufacturers of High-grade Varnishes in the World 
ESTABLISHED 1832 


VAENTSHES 

REN ISH 
(Trade Mark) 

W. P. FULLER & CO., San Francisco and Principal Pacific Coast, Cities 


London 
Amsterdam 


Toronto 

















Copyright, 1919,by Valentine & Company 

















232 





AVIATION October 1, 1919 





NEW YORK 





3340 
PHONE: JOHN 3341 
: 3342 


CABLE ADDRESS 


RETSILLOH 
COLLISTER 






OFFICE ESTABLISHED 1880 


L. T. HOLLISTER, Inc., 


INSURANCE SPECIALTIES 
92 WILLIAM STREET mae 
NEW YORK AEROPLANE 















Announcement : 


We wish to announce that our organization, which for the past 
fifteen years has given the best possible protection to our many cus- 
tomers holding Automobile policies, has added a staff of experts in 
AVIATION to offer the same protection to manufacturers and 
owners of AIRCRAFT. 


We are prepared to offer full coverage against Fire, Collision to 
the plane, Damage to the property of others, Public Liability, and 
all forms of Pilots’ Life and Accident Insurance. 


We extend to you the services and expert knowledge of our 
AIRCRAFT DEPARTMENT, and invite your inquiries in any 


connection. 


L. T. HOLLISTER, INC., 
L. T. HOLLISTER, President. 











Aeronautical Engineering and Airplane Design 





By LIEUTENANT ALEXANDER KLEMIN 


Air Service, Aircraft Production, U. S..A., in Charge Aeronautical 
Research Department, Airplane Engineering Department. Until 
entering military service in the Department of Aeronautics, Massa- 
chusetts Institute of Technology, and Technical Editor of Aviation 
and Aeronautical Engineering. In two parts. 


Part 2. Airplane Design 


Part 1. Aerodynamical Theory and Data 


Classification of Main Data for Modern Airplanes; Unarmed Land 
Reconnaissance Machines; Land Training Machines 

Land Pursuit Machine; Land Gun-Carrying Machine; 
All-round Machine 

Estimate of Weight Distribution 

Engine and Radiator Data 

Materials in Airplane Construction 

Worst Dynamic Loads; Factors of Safety 

Preliminary Design of Secondary Training Machine 

General Principles of Chassis Design 

Type Sketches of Secondary Training Machine—General Principles of 
Body Design 

Wing Structure Analysis for Biplanes 

Notes on Aerial Propellers 


Modern Aerodynamical Laboratories 

Elements of Aerodynamical Theory 

Sustention and Resistance of Wing Surfaces 

Comparison of Standard Wing Sections 

Variations in Profile and Plan Form of Wing Sections 

Study of Pressure Distribution 

Biplane Combinations 

Triplane Combinations—Uses of Negative Tail Surfaces 
Resistance of Various Airplane Parts 

Resistance and Comparative Merits of Airplane Struts 
Resistance and Performance 

Resistance Computations—Preliminary Wing Selections 


Twin-Engined 


Price, Postpaid, in the United States, $5.00 Net 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 
22 East 17th Street, New York City 
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MARYLAND PRESSED STEEL CO. (AIRCRAFT DEPT.) 


HARRY E. TUDOR, Sales Manager 299 MADISON AVENUE, NEW YORK CITY 





Siurievant 


(REG. U.S. PAT. OFF.) 


AIRPLANE ENGINES 


HAVE BEEN FLYING FOR TEN YEARS 


They are the product of skilled 
engineering and manufacturing 
experience running through 

three generations. 


Latest types are now available 


Sturtevant Model 5A—4% Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASSACHUSETTS 





Aircraft Association 





Members Manufacturers’ 
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COLUMBUS — DE SOTO — DANIEL 
BOONE—PEARY—ROOSEVELT— 
READ 


Leaders of great adventures, realized that 
all conquests entail great risks 


Risks cannot be eliminated from adventures 
—but they can be 


INSURED AGAINST 


You can secure through us insurance policies 
protecting you against all damage. We are ina 
position to obtain the most complete protection 
to you at the most reasonable cost. 

If you have not taken out proper Aviation 
Insurance—write us. We can save you both 
worry and money. 

If you are insured we can advise you as to 
the merits of your policy—the protection it ac- 
tually affords—and what it should cost. 

Our message to Aviators is just this—Greatest 
protection at least cost. 


W rite—W ire—Phone or Call 


FRED S. JAMES & COMPANY 


123 William Street, New York 
Telephone Beekman 7433 














ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 


They Absorb Shocks 
They Are Stronger 
They Are More Reliable 








Standard Sizes Carried in Stock 


a 








Inquiries and orders will 
receive prompt attention 








THE ATLAS WHEEL COMPANY 
Rockefeller Building 
CLEVELAND - OHIO 
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PARAGON PROPELLERS 


Highly Developed Dynopter Design 
‘Special for J. N. Machines 


The Economy Propeller, Par Excellence 


Price $45.00 F.O.B. Baltimore 
For Metal Sheathing Add $12.00 




















These are a Special Development for O. X. Motors on J. N. 
Machines, now being made in large quantities and ready for 
immediate shipment on receipt: of $15.00 deposit. C.O. D. for 
balance, with examination allowed before acceptance and safe 
delivery guaranteed. Every one bears the Paragon mark, with all 
that the mark implies. Get our General Booklet and List for other 
designs, etc. Write today. 


AMERICAN PROPELLER & MANUFACTURING CO. 


BALTIMORE, MARYLAND, U. S. A. 
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The ACE consumed less than 6 gallons of ‘gasoline 
in a 100 minutes cross country flight in Alabama. Aug. 13th. 1919 


Prk w(t, Re A. F. Pilot. 

















PENCILS 


HE absolute uniformity—always and everywhere—of 

each particular degree of a VENUS pencil, and its re- 
markably smooth, gritless, non-crumbling, drawing and writ- 
ing leads, have placed this famous pencil in the offices and 
drafting rooms of airplane factories, as well as in the pockets 
of pilots and observers, in every part of the world. 


17 Black Degrees and 3: Copying 


| F Send for a box of five trial 
re samples and VENUS eraser 


American Lead Pencil Company 


242 Fifth Avenue, New York 
and Clapton, London, England 


. a Largest ‘Selling 
Quality Pencil in in 


the World 
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- Hall-Scott Type L6 Airplane Engines. 


Lieut.-Colonel E. J. Hall, upon the orders of the Secretary of War, as shown in War Department General Orders No. 69, dated 
May 24th, 1919, was awarded the Distinguished Service Medal for exceptionally meritorious and conspicuous service rendered in the 
designing of the Liberty engine and subsequently in the adapting of the LeRhone engine to the American methods of production, and 
also in pushing to completion the Americas, adaptation of the De-Haviland plane. 

The mere fact that Lieut.-Colonel Hali¥s again associated with our company, taking an active interest in the design and pro- 
duction of Hall-Scott airplane engines,.ig@ guarantee to our respective customers that they will receive a product entirely up to 
Hall-Scott standard, and-second to nonen the airplane market. 


HALL-SCOTT MOTOR CAR COMPANY 
West Berkeley, California 











a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the 18 different 
models we are now making 
for 14 aviation motor companies .. . 


reduces vibration and eliminates bearing pressure 
We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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THOMAS- 
MORSE 


Tandem 
2-Seater, 
Type S-6 


Equipped with 
80 h. p. 

Le Rhone 
Engine. 


High speed, 
105 M. P.H. 


Landing speed 
35 M. P. H. 


Climb 7,800 ft. 
in first ten 
minutes. 








THOMAS ~MORSE AIRCRAFT CORPORATION 
ITHACA .N.Y.U.S.A. 




















Let Us Buitp THE House ror Your “ Sure” 
Baker Hangars Met the Exacting Government Requirements 
We have been making quality canvas products for fifty years. 
We also make: 
CLOSE FIT COVERS COCKPIT COVERS ENGINE COVERS 
FUSELAGE COVERS PROPELLER COVERS LIFE BELTS 
AND A FULL LINE OF AIRPLANE ACCESSORIES. Write for particulars. 


BAKER AND LocKwoop Mrc. CoMPANY, DEPARTMENT A 


KANSAS CITY, MO., NEW YORK, 
Seventh and Wyandotte Streets > = 2 473 Kent Avenue, Brooklyn 
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Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 





Producers of Aluminum 








Manufacturers of 


Electrical Conductors 


for Industrial, Railway and Commer- 
cial Power Distribution 


also 
Ingot, Sheet, T ubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 


Litot Aluminum Solders and F[ux 


CANADA 
Northern Aluminum Co., Ltd., Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 
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The “Bristol” Fighter is 
typical of all “Bristol” 
products—the best of its 
kind. | 
re here is a ‘Bristol.’ | 


for every purpose.” 





These splendid Fighters 
can be used for passenger 
carrying, freight or exhi- 


COMMERCIAL | bition purposes. 
MILITARY | fea 
SPORTING | The few remaining. are 

| still available at a very low 

RA es tesa figure, but quick action is 

Ingxiries | necessary as they will never 

Jor territorial representation | again be offered at this price. 
Invited 








WILLIAM G. RANELS 
Representing 


THE BRITISH & COLONIAL AEROPLANE CO., Ltd. 
512 Fifth Avenue, New York City 


12 











All the World’s Lead- 


ing Pilots accord 
striking testimony to 





| QAKEFIELD 






THE LUBRICANT WHICH HAS AROUSED SUCH - 
GRATIFYING INTEREST IN TWO HEMISPHERES 


Wakefield Castrol has been specially 
selected for use in all recent flights, 
notably on the famous voyages 
across the Atlantic by the R. 34 
with Sunbeam-Coatalen Engines, 
by Alcock with Rolls-Royce En- 
gines, and by Hawker with Rolls- 
Royce Engines. 


C. C. WAKEFIELD & CO., Ltd.. 


Wakefield House 
CHEAPSIDE, LONDON, E.C. 2. 

































For R.P.M. Readings 
During the Block Test 


Before installing or after overhauling 
motors, get their accurate “rev. ratings 
with the instantly applied 


Nooden, 


SPEED COUNTER 


ae 
ce 


Press the tip of the Veeder against rear end of crank shaft —engaging 
the push-clutch the moment you start timing; releasing pressure 
when minute is up. The clutch starts or stops recording mechanism 
instantly, giving accurate R. P: M. readings without use of stop- 
watch. Price, $3.00 


Veeder Counters are made for automatically recording 


the production of machines, and for hand-counting 
purposes, too. Write for the counter booklet 


The Veeder Mfg, Co. 


56 Sargeant St., Hartford, Conn. 
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Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize im this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 


and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


motor. 


FAHRIG METAL CO.,34 Commerce St,N.Y. 


ba. 














THE ONLY 
SCREW HOLES 











Once a Screw 
Hole, Always 
@ Screw Hole 











. 
: 


i—They can be used without damage to receiving 
material 

a—They enable oy to standardize to wood or ma- 
chine screws in all material 

3~—They are made of brass and will not rust ender 
atmospheric or moisture conditions. 

4—ECONOMY—They save more time value than the 
holes cost 


$~—You get them for nothing and are for using 
them when you count time saved. = 


You drive the screw holes with » hammer in any 
maternal. 
The screw holes are made for wood screws or 


machine screws to fit all sizes of screws. The head 
is removed and you leave » permanent screw hole. 


The Stine Screw Holes Co. 





Manutacturers ™ 
The Biggest 
WATERBURY, COMM... U S.A. 1 7 itt ]¢ Thing 
in the World 
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Some of the Reasons Why Screw Holes Will Be Bought and Used and Not Become 
Dead Stock for Anyone 


16—Screw holes are entirely new and the world sup- 
ply is yet to be furnished 

17—This is a progressive Old World of ours, and every 
active S. in it must adopt all improved methods, 
and new articles that will help him keep in the 
front line of progress. 

18—Be among the first to stock up in screw holes if 
you are a dealer in screws. 

19—Be among the first to install screw holes in your 
shop or factory, as you begin to save money soon 
as you use them. 

20—In spite of the high cost of brass, screw holes are 
yet cheap. 


a1—We are letting the world know that screw holes 
can now a Sant by a < extensive ad- 
vertising incipal ournals that 
pomey > AEG FS in screws 
as well as users of screws. 

son Bie net Wet pees gatemes ott ven fe come bet 
before you have them in stock. BE A LIVE WIRE. 

29—They make everlasting holes in any material. 

24—They mean “Plug-No-More” screw holes. 

a: are the result of Necessi The Mothe: 

a1 yee Gate 

26—Anyone who can drive a nail can use screw holes. 

27—Send for a sample and convince yourself. 

s0—-Mechenice whe cee them oxy, “What do you think 


29—In fact there are NO REASONS screw holes 
should NOT be used. artes 


Each of these reasons are enough to sell Screw Holes. There are many other reasons. 


Write at once for our handsome Color Card showing screw holes in various materials which will be 
sent on request, together with samples and price list 








A gang of straining, hauling 
men, or one man working 
easily, quickly and safely? 


eee a Yale Spur-Geared 
Chain Block’on a Brown- 
Hoist Trolley, suspended from 
an I-beam—and realize in your 
own plant how the lifting, mov- 
ing and hauling of loads can be 
speeded up, made easy and safe 
for the operator and the load, 


—and then watch production 
increase. 


‘From - Hook - to- Hook-a 
Line-of-Steel ’ 

Ask your Machinery Supply 

Vale 


House or write for catalog on 


Chain Blocks and Electric Hoists. 


For a Factory Locking Equipment 
use @ Yale Master-khey System. 


The Yale & Towne Mfg. Co. 
9 East 40th Street New York City 
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SPRUCE LUMBER 





A Dependable Source Specializing on 








for 


OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 


of SITKA SPRUCE. 


We solicit your inquiries 


& BOX COMPANY 





Airplane Construction 


MULTNOMAH LUMBER 


PORTLAND OREGON 





AIRCRAFT 
PRECISION SCREW 
MACHINE PRODUCTS 


Preferably parts of Nickel and 
Alloy Steels machined from 
Bar Stock, held to close toler- 
ances, hardened and ground. 












A character of work where ac- 
curacy and quality are the de- 
termining factors. 











Permit us to quote you on 
your requirements. 


ERIE SPECIALTY Co. 


Erie, Pa. 


New York Office, 8 West 40th St. 


























GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 


SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS 








FUEL LEVEL 





BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, _BOSTON, MASS. 1810 W. Gavson St., Jackson, Mich. 























Ne. 2B PLAIN MILLER 


Single Pulley Drive 
6 ehanges to coch epindle speed Table 8) 37" : 


We alee build Universal Millers, Dividing Heads, 
, Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY 














Formerly of Crane Repidse, Mich. 
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QUALITY INSTRUMENTS FOR AIRPLANES 


Indicating Dial Type Thermometers for 
circulating oil and water. 


FOXBOR Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 
ee eee, Oil Pressure Gauges 


Air Pressure Gauges 


The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 


Bulletin No. BI-110 describes our Airplane Instruments. 
THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A 


New York Chicago Philadelphia Pittsburgh Peacock Bros. Montrea!, Canada Birmingham San Francisco 














Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 


goecagit 5 








Specialists in Heat- 
Treating Vanadiums 


213 Lyon St., Grand Rapids, Michigan 








New York Wire @ Spring Company 


Contractors to United States Government 586 Washington Street, New York 
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'(WEW ano USED AIRPLANES 4x10 MOTORS 


Offer, among others, the following Seaplanes and 
Flying Boats 
Curtiss JN4 Seaplane 
Thomas Seaplane 
Standard Seaplane 
Aeromarine Seaplane 
Curtiss Flying Boat 
Thomas Flying Boat 
USAC twin motored 4 passenger flying boat and others 









HARTSHORN STREAMLINE WIRES 
ASSEMBLED WITH HARTSHORN 
UNIVERSAL STRAP ENDS 

MAKE THE IDEAL AEROPLANE TIE RODS 


All streamline wires heat treated in process and produced 
by our carefully developed method of cold reverse rolling, 
will meet the most exacting tests. 

















Send for our descriptive circular A-1, describing our wires and terminal fltings Land machines Aeronautical motors 
STEWART HARTSHORN CO. Tractor biplanes 30 to 300 HP. 
250 FIFTH AVENUE, NEW YORK Send for lists “ AN” State your needs 





Cable Address: USAE, New York 
Long Distance Phone: Cortlandt 449 


2 S.sALEROLNCHANGE wew vonk Cry 























FREDERICK W. BARKER 


PRESIDENT 





REGISTERED PATENT ATTORNEY AERONAUTICAL SOCIETY OF AMERICA 
. sf FROM 1915 TO 1919 
2 RECTOR STREET NEW YORK 
Telephone 4174 Rector Over 30 Years in Practice SPECIALTY: Patent Claims That Protect 














AIRPLANES——DEVELOPERS OF SPECIAL AIRCRAFT——-SEAPLANES 


WITTEMANN-LEWIS AIRCRAFT COMPANY, Inc. 


NEWARK BUILDERS SINCE 1906 NEW JERSEY 
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ARBURETOR 


SO VERY Liberty Aircraft 
Engine built is equipped 








with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 


NewYork DETROIT Chicago 
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“EMAILLITE” 


Five Dollars a Gallon 







The Premier French “ Cellulose Acetate ” 
Airplane Dope 








Manufactured by the 






AMERICAN EMAILLITE COMPANY 
549 West Washington Street, Chicago, Illinois. 























LEARN TO FLY 


in old established school, under an instructor who has 
given instruction to more 


AMERICAN ACES 


than any other instructor. 


Army Training Planes Used. 
We Build Our Machines. 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 








PIONEERS IN THE MANUFACTURE OF PROPELLERS 





Formerly 


Hstablished iv Fercelsior Prop. Co. 


We carry a large variety of propellers in stock. (No rejects.) 
Contractors to United States Government. 











CAPITAL JIGS 
“crinper STAMPINGS pies 


E realize is air or at sea there should be so 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING. MICHIGAN 







































M"ROEBLING 
AIRCRAFT WIRE 


STRAND AND CORD 
THIMBLES AND FERRULES 
Send for Catalogue 


JOHN A. ROEBLING’S SONS CO. 
TRENTON, N. J. 
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Half of the 
American airmen 
have proved the 
Berling’s worth. 


Berling Magneto 


[ee 









AMERICAS SUPREME IGNITION SYSTEM 


AMERICAN 


Moy Tp 


BOSCH MAGNETO CORPORATION 
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WORLD’S LARGEST 


Manufacturers of Die-Castings 
DOEHLER DIE- CASTING Co. 
MAIN OFFICE AND EASTERN PLANT WESTERN PLANT 
BROOKLYN, N.Y. TOLEDO, OHIO, 
SALES OFFICES IN ALL PRINCIPAL CITIES 


October 1, 1919 


P ROPOSALS for Airplane Design and Construction. Office of Con- 

tracting Officer, Eng. Div., A. 8., MeCook Field, Dayton, O. Sealed 
proposals will be received here until 10 A. M., Oct. 15, 1919, and 
then opened, for furnishing certain types of experimental airplanes, 
designed and constructed by successful bidders. Further information 
on application. 




















Miessner. Airfones 
and 


Simon Radio Apparatus 


for 
all aircraft uses 


EMIL J. SIMON 


217 Broadway New York City 


PIONEER ied COMPASS 


ACCURATE. 
RELIABLE 


LIGHT WEIGHT 


wairTe. FOR 
INFORMATION 

















D’Orcy’s Airship Manual 


“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets.”"—New 
York Tribune, June 8, 1918. 


$4.00 


THE GARDNER-MOFFAT CO., INC. 
22 East 17th Street New York 


AIRPLANE INSURANCE 
FOR THE 
Manufacturer—Flyer 
Fire—Collision—Damage to Property of Others 


Legal Liability—Life—Personal Accident 
Conservative Rates—Best Companies 


PHONE—W RITE—WIRE 
HARRY M. SIMON 


Insurance Expert 


81 Fulton Street New York, N. Y. 




















ENGINEERS 


Airdromes—Fields, Equipment, Operation. 
Aircraft—Design, Construction. 
Aerial Transportation. 


United Aircraft Engineering Corporation 
52 Vanderbilt Avenue 
New York 


PHILBRIN 


DUPLEX IGNITION 


—with a second system to 
spur the motor to super=service. 


COMBINES two separate and distinct systems in one—a Single 
Spark System, most economical of gas, and offering vastly 
increased power. A Secondary or High Frequency System 
which delivers to each cylinder a stream of a thousand sparks 
a second—overcomes abnormal conditions, such as foul spark 
plugs, poor fuel, poor carburetion, and cold cylinders—offers 
100% Assurance against ignition failure. 

Easy to install, moderate in price. Descriptive catalogues and 
our special sales proposition on request. 


PHILIPS-BRINTON COMPANY 
501 So. Broad Street Kennett Square, Pa. 




















CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York. 





FOR SALE—One Hispano-Suiza 100 hp. four-cylinder aeroplane 
motor. New. Same condition as received from factory. Address 
Mullins Body Corp., Salem, Ohio. 





FOR SAL E ~Two passenger biplane, 36 feet wings, 7-cylinder 
Gnome motor. All surfaces newly covered. Guaranteed in best 
flying condition. Price $1500. C. H. Rutherford, First and C Streets, 
San Diego, California. 





FE SALE—" pe JN’s, Canadian, perfect condition; one Avro; 
one Curtiss F-boat. Lawrence Sperry Aircraft Co., Farmingdale, L. I. 
Telephone Farmingdale 133. 

















October 1, 1919 


AVIATION 





INDEX 





TO ADVERTISERS 








A 

Aeromarine Plane & Motor Co............... 

Aircraft Engineering Corp .................. 

Aluminum Castings Co..................:0.. 

Aluminum Co of America................2... 

American Bosch Magneto Corp .............. 

Amerie TEmalite C0... s cies bt dhwks cis cs 

Amersean Lead Peneil Co..:.5....0.2:..57.%% 

American Propeller & Mfg. Co................ 

RT lle io ns Fktnde date aeetahckian 
B 

Baker and Lockwood Mfg. Co................ 

Dae Caio GD Ces aioe ok cdc vnakbeacsicke 

I Ba! WO a 6kis Kos odd ce Rees ele So 

I rr Serer eee 

mae: ae Gate Cae oo Vk ween ian 

British and Colonial Aeroplane Co., Ltd....... 
C 

Curtiss Aeroplane & Motor Corp ........... 
D 

Peaitan: es SOON ao 6 ak anh 55S Che saan 

Doehler Die-Castings Co..............c..000. 
E 

Eriesson Manufacturing Co ................. 

GE I CR ons Rina es toby it Oe eee 
F 

Pe EE. SPDs 6 io 4.845 Kens ew ahere skies 

Pe te ee BS aah kev sweesaaae hs 

Fy By Siang bid 0s op b a kde beke ee Ok 

PO I Cac iso kan dae ks coe 40 shes Oo 

Pe. Sg: Be as ccd canoe bed Seb eus baeed 
H 

SR Bhs Wass Kn aen dd ie oh Ghee oes ceed 

Hall-Seott Motor Car Co... 0c scacciccceseces 

Hartzell Walnut Propeller Co................ 

SRM A I, DION Bi bees id dccbiecaveses 
I 

Interallied Aircraft Corp................0200. 
J 

SUMING GE R56, VON Wi iviseacdeseesveksss 
L 

L-W-F Engineering Co., Ine., ................ 


Lansing Stamping & Tool Co................ 


205 
23¢ 
246 
239 
243 
243 
236 
235 


234 


238 
240 
242 
243 
241 


239 


248 


243 
244 


243 
241 


240 
208 
242 
241 


242 


232 
237 
206 
239 


234 


235 
243 


eins I a rs 
Maryland Pressed Steel Co.................. 
Multonomah Lumber and Box Co 


N 
New Departure Manufacturing Co 
New York Wire and Spring Co 


46.0,6006 660% 684 6 


P 
ee re ne ae eee ee 
EE AE ey 
iy ge te eee naan 
P remeetem Drs We: 5 ksh sn sini cc edandeds 
R 


NN, “TN Ms ob va cides ae eo daea's bd ees 
Roebling’s Sons Co., John A................. 
Rolls-Royce, Ltd 


4.9 26£9 646646966058 06840 6060 6 6 © 


Ss 
ES IE, SERRA S ee LONE eRe ie See 
eR er a tidcualcewhaceas 
ES 6) ee ee 
ee gee 
oe EE ND 
er Ge ee es kc cv avkch cccedoncacs 

> 


U 
Spas ler Tine a os oo hci kasd venes 
United Aircraft Engincering Corp ........... 
Gn: ae SO I Ns SSCS in iv chad ivado'en 
Vv 
Ss os cine cBsabic decane s 
Veeder Manufacturing Co................... 
Wey GE SEE Sahih sh samaudire cod cereus? 
W 
PR I RE bios ek oo eb ene ¥dae 
West Virgmia Aireratt Co... 5.00053. c scons 
‘Wittemann-Lewis Aireraft Co................ 
Wright-Martin Aireraft Corp ................ 
St Hey Fre oy an 
y 
Yale and Towne Manufacturing Co........... 
Z 
Zemith Carburetor O00... 0.0.66. iccccsccsccce 


245 


202 
233 
241 


210 


242 


237 
244 
244 
243 


239 
243 
204 


244 
244 
242 
240 
243 
233 


238 


247 
244 


242 


231 
239 
202, 


239 
243 
242 


224-225 


209 













246 AVIATION October 1, 1919 


Speeding U 
the Fast Mai 










The get-away of a Cleveland-Chicago postal plane. 


How EYE Aids 
the Sky Post 


Chicago to Cleveland, 325 miles, in 2 hours, 
32 minutes— fe ‘nas 
Lyni k as Saar 

Cleveland to New York, 416 miles, in 4 po seen A peng 1 J 0. 
hours, including one stop. ay ae. 

New York to Washington, 178 miles, in 2 
hours. 

That’s the way Uncle Sam is making the 
mails travel since the airplane began to replace 
the locomotive. 2 

In helping to set these records, Lynite has 
played no small part. 

It has cut the weight of the Liberty engines 
used to drive the postal planes by about 350 
to 400 pounds, greatly improved the heat con- 
ductivity of the pistons and otherwise helped 
to make possible greater speed and greater 
certainty. 

Lynite weight savings, moreover, have per- 
mitted considerable increases in the amount of 
mail carried on each trip. 






















THE ALUMINUM CASTINGS COMPANY 


LYNITE and LYNUX products 
General Office, Cleveland, Ohio 
DISTRICT SALES OFFICES 










New York - - - - - + - «+ 511 Fifth Avenue 
Cleveland - - - - + = = «= «= = = 6523 Euclid Avenue 
Detroit - - - + += «= « « = «= Chene & Finley Streets 









Chicago - + - - = = «= « = « «= 1640 Conway Building 
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“The Old Reliable” 


O aviators named OX-5, 
—the “Old Reliable”’. 
The 90 H. P. Curtiss Motor 
drove the great percentage of 
training planes on-every pri- 
mary flying field in war-busy 
United States and Canada. 
Strength, accessibility, dura- 
bility, and economy are qual- 
| | | ities which make the OX-5 
There is a splendid eppertunity'zer dealers te ; 
become identified with this profitable industry. Tank high today among aero- 


(et in on the ground floor by writing for 


aur sales tlen fer your territory. nau tical motors. 
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CURTISS AEROPLANE ann MOTOR CORP., Sales Offices: Room 1456 
52 VanpeERBILT Ave., New York 


CURTISS ENGINEERING CORP., Garden City, Long Island THE BURGESS CO., Marblehead, Mass. 
CURTISS FLYING STATION, Atlantic City, N. J. 


Member Manufacturers’ SSS Aircraft Association 
G1 G3 BESS SSIS Eases 1s at HORROR AA MOR AR OR OB! 
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